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LIGHTS 




NOW WITH 

FORTIFIED 

FLAVOR. 



Fortified Flavor 
and Double 

Gift Coupons, too , 
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Raleigh Lights has extra 
Burley tobacco in its 
blend. Rich natural 
Kentucky Burley that 
puts Fortified Flavor in 
front of the filter so you 
gel more satisfying 
tobacco flavor thru 
the filter 

Taste how good low b tar' 
smoking can be. only in 
Raleigh Lights. 



Warning ? The Surgeon General Has Determined 
That Cigarette Smoking 1$ Dangerous toYour Health. 



T Eu 



9 mg. "tar" □ .8 mg. nicotine av. peir crgaretta by FTC method. 



tor fiw Gift CdldJug. C-dl tolJ-frv*; (1-800) 626-5510. 
(Kv. wklwitel uD toll- free: (1-800) 752-60I0.) 
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Bolt on economy,, that's Holley's Economaster 
Bui they 're not some jury-rigged setup that gives y ou 

miles wmie robbing your car's performance. 
Holley engineer ini the hcnnomasler line to deliver improved fuel 
economy., along with new carburetor reliability and performance 
Design innovations include two-stage power valves lo minimize tual 
use in mid vacuum ranges., enlarged metering ports to increase 
luel velocities lor improved atomization, and sophisticated bmsier 
venturn that better condition luel mixtures. Innovations that 
gel the most out of every drop ol gas 
All wrapped up in an easy to- install package that his most cars 
Bolt on a Holley Economaster carburetor and put your car on a gas-o 
lean diet... and watch your wallet rattan up irom the savings! See 
your local auto parts dealer or write lor a where to- buy list 

Also available at NAPA stores as the Holley Fuel Saver 



A co-rtipterc CcQnyrttasw aapitcnUodi hsi>t\gc*n 
A c fU0> T economy 5 rttay vOty ttifitfltitftQ Oe touoa to Hailey s t$?B PertormancB Parts- Catalog, 

on individual application anti driving dondi Uons, pan no, 7X00-8 sand j i w. *jn?w rj <fa y* handling 
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Holley Hconomaster. 

The carburetor designed to wrench more miles 

out of every gallon. 



Colt industries 




Holley 

Carburetor Division 
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iiswnat <itur copier ooesn t nave 
that makes it so good 



ITicrc are a lot of things mast plain 
paper copiers give you that the Sharp 
SF-730 doesn’t. 

That’s why you’ll want a Sharp. 

For example* we don t give you any 
of those washed out grays you get from 
copiers with drum systems. Our inex- 
pensive reproduction master gives you 
solid blacks. 

We can’t offer you the chance to 
pay expensive repair bills for heating 
dements that have to be replaced. 



The SF- 730’s image is pul on paper 
with pressure. There’s no heater 
required. 

And if you like gening your hands 
messy replacing toner, you can’t do that 
either with our copier. With our copier, 
no liquid toner is required. 

All these and many other parts that 
cause you trouble and money have 
come out.' I Tie result is a more reliable 
copier that gives you great copies, 

With all these improvements plus 



our straight thru paper feed that cuts 
down on jams, you can expect to cut 
your downtime bv as much as 50%, 
And not only does our copier have 
less to go wrong, it costs less to buy, 
Ijxik for your Sharp dealer in the 
Yellow Pages, Call him for a free 
demonstration. 

When you sec the Sharp SF-730 
Bond Copier, you'll want it. Strangely 
enough, tor all of the things 
it doesn’t give you. 
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Sharp HlectronicsCorp. 

Dept. CPD 
1(1 Keystone Place 
Paramus, N,J, 07652 

St-nJ nig min: jnkvrmti™ <?n Sharp-. revolutionary ST-730 pLum paper Copier 

Sijime 

Company Phone 

Street City „ 

L State, T Z 3 p__ 
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Take some of the 
heat off your heating bills! 



DAP ’33' Glazing Compound makes 
airtight, watertight seals between 
window glass and wood or metal 
sash Shuts out drafts, dust, mois- 
ture. Seals in conditioned air in 
summer. Outlasts ordinary putty 
by years. 



Butyl-flex Caulk handles those 
tough exterior sealing jobs with 
t ase Ideal for caulking around 
windows and doors siding joints 
and chimney flashings Reduces 
heat loss. Lasts 5 times longer than 
ordinary caulks, 
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LUCRE RUSTIC SHUN. 
ALLTHE BEAUTY OF AN OIL STAIN 
WITH THE EASE OF LATEX. 



Here's a high 
qualify, latex- 
based stain that's 
easier to use and 
lasts longer thar i 
oil -based types. 
And it resists 
chalking, fading 
and rub-off better 
than oil -based 
stains. 

LUCITE Rustic 
Slain will beautify 
and protect exler 
ior siding, out- 
door furniture and 
fencing, as well 
as interior beams 
and paneling, 

Available in eight 
handsome colors, 
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and because it's 
latex, you can 
change from 
opaque lo semi- 
transparent simply 
by adding water. 

Stirs easily and 
dues in one hour, 
plus gives you the 
added advantage 
of easy water 
clean-up. 

Consult the Yellow 
Pages for the 
nearest dealer 
who carries 
LUCITE Rustic 
Stain, as well as 
other wood fin- 
ishes and paints 
from Du Pont, 
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Bring in your homeowners policy 
and compare with Allstate. 

We just might save you 
some money. 

©Just bring in your present homeowners policy to any 
Allstate office or Allstate booth in Sears. 

©Give it to the Allstate agent who will compare 
your homeowners policy with Allstate's, 

©Chances are, we just might save you some money. 

For home protect ion p you're in good hands with Allstate, 




You re in good hands. 



In.urnfavE'untpjN.v. ^i-rOibHiwk. I L. 
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WITH WHAI MINOLTA KNOWS ABOUT CAMERAS 
AND WHAT YOU KNOW ABOUT YOURSELF, 

WE CAN MAKE BEAUTIFUL PICTURES TOGETHER. 



If you've considered buying a. 35mm 
single lens rf flex camera, you may have 
wondered how ro find rhe right one 
out of rhe bewildering array of models 
and features available. 

And with good reason, since rhe 
camera you choose will have a lor to 
do with how creative and rewarding 
your photutfmphv will I nr 

What you pay for your camera 
shouldn't h: your only consideration, 
t-spec Lilly since* there are some very 
expensive cameras that won't give you 
some of the features you really need. 

So ask yourself how you'll he using the 
camera and what kind of pictures 
you'll be taking Your answers could 
save a lot of money. 

How automatic 
should your camera he: 
Basically, there are two kinds of auto 
matic }5mtn SLR's, Both use advanced 
electronic* to give you perfectly 
exposed pictures with point, focus and 
shoot simplicity- The ditte react is in 
creative control. 

For landscapes, still lifes, portraits 
and the like, you'll warn an Aperture 
pfiurrfy camera. It lets y.iu set the lens 
opening, while if si ts the 



shutter speed automatically. 

This way, you conm >1 depth-of-fieki. 
That's she area ol sharpness in front of 
and tvhind your subject, Many pro 
photographers believe that Jepth-ut- 
field is the most important factor in 
i rear i ve [ 4u >n l^raphy. 

As times you may want to control 
the motif sn of your subject. You cart do 
this with an aperture-priority camera 
byehanging she lens opening until the 
camera sets the shutter sjx-ed necessary 
tt> frees? or blur a moving subject. Or 
you can use a camera, on 

which you ser the shutter speed fir^t 
nod rhe camera sets the lens automati- 
cally 

Minolta makes Kith types of auto- 
matic camera. The Minolta XG-7 i* 
moderately priced and offer-, aperture- 
priority automation, plus fully manual 
control. The Minolta XD-I I is some- 
what more expensive, but it s the 
world's only lAmm SLR with hath 
aperture and shutter- priority auromn- 
t n h i, plus full manual control, 

The XLT11 is so advanced that during 



shut ter priority operation it will acne 
ally make exposure corrections you fail 
ro make, 

1 \i you really need an 
automatic camera? 

Automation makes fine photography 
eastec, But if you do some of the work 
yourself, you can save a lot of money 
and get pictures every hit a* gcxd. 

In this ease, you might consider a 
Minolta SB- 1 Tlux- are semi-auto- 
matic cameras 1 hey have built-in, 
through- the- let ss metering systems that 
sell you exactly how to set the lens and 
shutter for f\- rivet exposure. You just 
align two indicators m the viewfinder. 
What to expect when vou look 
into the camera's viewfinder, 
f he finder should give you a clear, 
brighi view of yi mr subject Not just in 
the center, but even along ihe edges 
and in the GomtTS, Minolta SLR's have 
bright tinders, so that composing and 
focusing lire effortless, even in dim 
lighr. And focusing aids in Minolta 

Mlaiijitii iiuL-' til! kitu£« nf Esrtiiij M.R's, 
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viewfinders make it easy ro take criti- 
cally sharp pictures, 

Information is another thing you 
can expect to find in a well-designed 
fn iJit. Eve ryi hi t ig yt n 1 1 iced to k t iow 
for a perfect picture is right there in a 
Minolta finder 

In the Minolta XDhl and XO-7, 
red light emitting diode* tell you w'hai 
le ns opening or shutter speed I'i lx-ing 
set automata ally and warn against 
Linder or over-exposure- In Minolta 
SR-T cameras, two pointers come 
together as you adjust the lens and 
shutter for correct exposure. 

] Xi you need an auto winder? 
You Jo if you like the idea of us [lienee 
photography, or simply want the lux- 
ury of power assisted film advancing 
Minolta auto withers will advance one 
picture at a time, or continuously at 
about two per second With ad van* 
rages not found in others, like up to 
50b tin ire pictures with a sei o( kilter* 
Les and lmsv attachment to the camera 
without removing any caps, Optional 
auto winders are available tor both the 

Mu Hilt a XJYlI and Xt 1-7, hut not for 
Minolta SR-1 cameras. 

1 low about electronic flash? 

Art iiuti imatK electronic flush can Iv 
added to any Minolta SLR Cor easy, 
just about foolproof indoor photog- 
raphy witboui the hither of flashbulbs 

For the XP- 1 I it i d XG- 7, Minolta 
1 1 i,i kes t he A u to Elec i rofla sh AY \ li 
sets itself automanatlly for flash expo 
sure, and it sets [lie camera 

automatically lor use with 
Clash, An LED in tire view- 
finder signals when rite ' ^ 

200X is ready to fire- Most 



unusual: the Auto Electmflash ZlYX 
can fire continuously m perfect 
sync hrom-it inn w ith Minolta auto 
w inder^, Imagine being able to take a 
sequence ot flash pic ru res without 
ever taking your finger off the bun on, 
You s| h tli Id lx comfortable 
with sour camera. 

The way a camera feels in your hands 
can make ;i big difference in (he way 
you take pictures. 

Tlie Minolta XD- 1 1 and X( i-7, for 
instance, are compact, but not 
crumped. Light weight, but with a solid 
feeling of quality. Oversized controls 
are positioned so that your fingers fall 
naturally into place. And theirekx- 
tron Rally a me rolled shutters are 
incredibly smooth ;inJ quiet 

Minolta SR-T’s give you the heft 
and weight of a slightly larger camera, 
but wnh no sacrifice m handling um- 
Vci uence, As m all Minolta s ! Rb, 
"human engineering'" 
insure^ smooth, 
effortless 
operation. 

Are extra, 
features 
important? 

If you use 
them, there 
.ire a lot of 

extras thar can make your 
photography more Creative and 
convenient. Defending on the Minolta 
model you clit n >v , you c a r , gel multiple 
exposure with pushbutton ease 



(even with an auto winder). A window 
to show that film is advancing prop- 
erly. A handy memo 
holder that holds the 
end of u film box to 
remind you of what 
film youVe using. And 
a self-timer 
What about the lens 
system? 

The SLR you buy 
should have a system 
of lenses big enough 
to satisfy your needs, 
not only today, but 
five years from today. 
The patented Minolta bayonet mount 
lets you change tenses with less than a 
quarter turn, There are almost 40 
Minolta lenses available, ranging from 
7Amm fisheye to E600mm super-tele- 
photo, including macro and zoom 
lenses and the world s smallest 
500m rn lens. 
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What's next? 

I hink alxTUt how you'll use youi 
camera and ask your photo dealer 
to let you try ,i Minolta, t ximparc 
it with oilier cameras. iu its prit l- 
range "ibu’lt -non ■’L'c wiry num Ameri- 
cans buy Minolta than any other 
brand of SLR, For literature, write 
Minolta i orp., 101 Williams Drive, 
Rmn-ey, New Jerw-y 07446. 

3i A biiada: Minolta t ament 
(t anada) Ire., Ontario. 
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Relative error 

You seem to report that Dr. Wil- 
liam Barclay explains the decrease 
of humidity as the room tempera- 
ture is increased by heating in the 
winter < Science Worldwide, page 
14, Mar. *781 as due to "removal of 
moisture." Heating the air does 
not significantly remove moisture; 
however, at the higher tempera- 
ture. the maximum possible mois- 
ture content r saturation density \ 
is higher and therefore the rela- 
tive humidity decreases, 

PROP, MARIO IONA 
□KPT. OF PHYSICS AND ASTRONOMY 
UNIVERSITY OF DENVER 

Bookshelf budget 

In the project presented in Low- 
Cost Bonk shelves Yon Con BuiM in 
a flurry (page 88, Jan. '78), the 
author calls for seven 12-foot 
pieces of 1x12 pine shelving. It is 
impossible to use only seven 12 - 
foot pieces’ you need an extra 8- 
foot piece to complete the project. 
Also, the project cost more than 
the $60 stated in the article. The 
shelving alone, at ti5 cents a foot, 
cornea to $60. LESLIE &a¥E 

SPRING VALLEY, N Y, 




Reader Torek’s custom book shelves. 



Y tut' re right > Aw additional 8- 
foof. length is required to complete 
the shelf pattern as shown in the 
plan#. However, the real advantage 
of this design is that yon riu( 
arrange the shelve# to suit your 
needs. So if you prefer an open 
wall system, with plenty of space 
far oversize objects, you might 
need less shelving than specified. 
Currently, this project should 
cost, about $80, using shelving grade, 
1-inch pine. But with today's soar- 



ing prices, this estimate also may 
soon he outdated, 

I was very impressed with the low- 
cost bookshelves. I designed and 
built a unit for my 15-year-old 
daughter's bedroom. I laid out to 
scale all the various units I wanted 
to place on the shelf and designed 
it around them. Results are as per 
the enclosed photo, Total time 
spent was about three weeks. 
My daughter was well pleased for 
her birthday. fran k j. turok 

ALDEN, N.Y. 

More on power robots 

The article entitled Next: Power 
Company Robots that Turn Your 
Appliances On or Off (Feb, '78, 
page 114) was finite informative. 
However, it created the impression 
that the Honeywell boss system 
monitors only a building’s demand 
rate and sheds low priority loads 
as peaks are being approached. 
Actually, this is only one of boss’s 
many capabilities. 

Since i%7, BOSS has provided 
energy management, building op- 
eration and monitoring, efficient 
use of manpower, and fire and 
security protection in a cost-effec- 
tive manner. From 26 centers 
around the country, boss reduces 
energy consumption in buildings 
of various shapes, sizes and uses 
by from 15 to 30 percent. 

MICHAEL JL GHANDTNETTJ 
BUILDING OPERATIONS CONSULTANT 
HONEYWELL, INC, 
LANSING, ILL, 

Spread the good word 

While reading Can You Name 
These 'WhaPs-fts 1 ? (page 90, 
Feb. '78), i recognized one object 
that I use every day. The tool, 
number eight in the article, is a 
tire bead spread er. The toothed 
jaws are placed between the beads 
of a tire and the handle pressed 
down until the jaws are locked and 
the tire beads are apart for easier 
inspection and repair. The en- 
closed picture shows the modern 
version of the tool with stepper! 
jaws for different width tires. 

Good tuck with your remaining 
"whatVits.** ANDY ASBERRY 

ARLINGTON, TEX. 

Reader A sherry is one of almost 
800 what's-it huffs who wrote to 
PM nr the Smithsonian with possi- 



ble identifications. With their 
help, the following ivhat'x-its have 
been positively identified t No, 5 is 
(i heat engine used for demonstra- 
tion purposes; No. 8 is, indeed, ft 




tire bead spreader; 11 is a lemon 
squeezer; is part of n rope- 

making machine (someone sent in 
ft six- inch length of rope made ov 
one as proof]; and 15 is a wild 
turkey call, versions of which are 
still made today, “Our faces were 
red on that one," admitted Warren 
Danze.nbaker of the museum, 

Peugeot person's plaudits 

Shame on PM for not sending us 
the Peugeot 0 toners Report ques- 
tionnaire. the results of which 
were reported in the March issue 
f page 122 k My wife and I have 
togged over 58,500 miles in Peu- 
geot!* in the la at year and a half. 
We currently own a 1976 HOI 
diesel, a 1967 404 and a 1060 4 08 
that we are restoring. We pre- 
viously owned a 1975 504 and a 
1971 sedan with four-speed column 
shift. 

Needless to say, we are “Peu- 
geot people," My wife Is 28, I am 
29. We definitely will buy another 
Peugeot, although we plan to drive 
the diesel indefinitely. Thank you 
for the Peugeot Owners Report 
and an excellent magazine. 

JAMES D, SCHUCK 
BLOOMINGTON. 1ND. 

Thanks, Jim, for your letter 
l which also included a tot of data 
about your Peugeot# J. You weren't 
included in the owners surrey for 
one reason ; the surrey was for the 
’78 Feu gents, which you don’t own. 

lie obtain the name# of car 
owners we wish to surrey from the 
R.L . Polk Cu., which cull# them 
from new-car registrations in all 
B0 states. ITe then send out our 
surrey questions mid our statisti- 
cian compile# the returns. The peo- 
ple surveyed are not necessarily 
PM readers, of course. 
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Contemporary styling? Individual flair? They're 
just not in the herd's game plan. But they can be in vours. 

At a price you can easily afford. For instance: 
the brushed twill slacks and jacket shown cost far less 
than many people spend on a spoitjacket alone. 



And, of course, all our slacks and spOttjackels 
are made from wrinkle resistant fabrics. And specially 
const meted to keep their 'fresh frofn-the-store" 
appearance, PauuEda Separates- When going your own 
way is more important than going the way of the herd. 



Levis 

SPORTSWEAR 



QUALFTY NEVER GOES OUT OF STYLE 



HOMEOWNERS' CLINK 

QUESTIONS ANSWERED 



Wrought with rust 

/ can't stop my wrought Aron railing 
from rusting. My wife and I grind, 
wire-brush and sand the rail. I have 
tried all various "name” brand 
products, following their instruc- 
tions to ra "T T \ A short time later 
the rust is back, in new places, in 
the same places and aif over. We're 
fed up. If you say so, we’ll rip it out 
and put up « hr irk wall. — Adolph 
Kranz, New Hyde Park, A r ,Y, 

Living on Long Inland, you have 
a good deal of moisture in the air, 1 
Moist air causes rust to form on 
the surface of iron or steel through 
oxidation. I have checked your 
plight with paint manufacturers 
and steel fabricators, and have 
come up with a couple of possibili- 
ties. Ruet will usually start at the 
welds if they have not been prop- 
erly cleaned prior to priming. Since 
it appears from your letter that 
you've done this, another possibili- 
ty is the drying time allowed for 
the rust-resistant primer. This 
should harden at least three days to 
make certain that the finish coat 
doesn't "cut" through ami mix with 
the primer, causing it to lose its 
effectiveness. One other product 
you might try is OSPHQ, manufac- 
tured by the Skybryte Co-, 5125 
Perkins Ave. t Cleveland, Ohio 
■14114. Follow instructions on the 
container, OSPHO contains phos- 
phoric acid, sodium dichromate, 
wetting agents and extenders and 
upon application causes iron oxide 
(rust) to chemically change to iron 
phosphate, an inert, bard substance 
that turns the metal black. It sells 
for about $3.50 per quart and is 
recommended by paint manufac- 
turers. Wear rubber gloves and 
goggles while applying it. 

Ceramic tile on exterior wall 

We are remodeling our bathroom. 
Someone told us not to tile the 
exterior wall, ns expansion and con- 
traction will cause the tile joints to 
open. This wilt allow water penetra- 
tion behind the tiles, and they will 
fall off. Is this true f- — -Mrs. Arren 
Lind, Atlantic, Iowa. 

Nope, never heard of this one. 
Keep several things in mind, 
though. First, insulate the exterior 
wall. Next, if the tub alcove in- 
cludes a window, seal it off and 
install an exhaust fan. Lastly, if 
plumbing pipes most be in the | 



exterior wall, wrap them with in- 
sulating tape. Make certain the 
pipes are between the wall insula- 
tion and the tile base < not flat 
against the wall sheathing). 



Pouring a concrete floor 

How shall / pour and level a 
concrete floor for the rural home I 
contemplate building? — George B „ 
Mat his on Jr., Slidell, La. 

The elevation of the slab of a 
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Typical concrete floor slab and wall. 



home is always predetermined by 
the footings and foundation walls. 
These are set by four corner batter 
boards. The grade ( level i is moat 
easily set. by renting a surveyor's 
level, or by using an 8- ft, straight- 
edge and a 4-ft. level, 

Obtain footing widths from your 
local building department, since 
widths are based on loads and 
bearing capacity of the soil. 

After the footings are poured 
and the block foundation wall set 



(level), fasten and brace a 2x6-in. 
form to it. allowing for at least a 4- 
in.-thick slab, The inside of the 
foundation (slab) area, must be 
thoroughly compacted, including a 
4-in. porous base. Cover it with a 4- 
mil polyethylene vapor barrier, and 



set 2-in. by 2-ft, rigid insulation flat 
around the perimeter. 

Using a mix of 1 part cement, 2 
parts sand and 4 parts stone, pour 2 
in, of concrete, Set SxG-in. No. 10 
wire mesh; finish the pour to the 
form top. Make certain the concrete 
doesn't set between the 2-in. pours. 
Level the concrete with a screed. 

Two strong recommendations: 1. 
Most of Louisiana construction re- 
quires piles and grade beams. Con- 
sult a professional engineer. 2. 
Pouring concrete is a tremendous 
physical endeavor. You might want 
to consider hiring a contractor. 

Shrinking and swelling doors 

Our old house has three doors that 
shrink so they won't stay shut in 
winter and swell so they stick in 
summer. Is there a solution, such as 
sealing them in winter? — M. Sar- 
gent Jr., Westport, Conn. 

Older houses usually have raised 
panel doors with stiles and rails 
that will swell and shrink with 
changes In relative humidity. Doors 
should be scaled, (Most suppliers 
will not guarantee a door against 
warping that hasn't been sealed on 
all surfaces and edges, ) 

Two notes about sealing doors: 1. 
Water-base paint is not a sealer, 2. 
A door should be sealed in the 
period between summer and winter 
when its size is just right. 

In older homes, however, all fram- 
ing is affected by humidity 
changes. Investigate using a dehu- 
midifter in the summer (if your 
house isn't airconditioned), and a 
humidifier in the winter. PM 



Do you have a home rneijntefiertc* O t repair 

problem? Send it to Home(mrrs«' Clinic, 
Popular Mechanics, 224 West S7th 5t„ New 
York, tt.Y. 1001 9. Laffer casmrt fc» an- 
swered irJdJviffuaiiy, M problems at wrdfr in- 
terest wiV be discussed rrH this eorifmn. For 
Dior* home repair and msmitflnarrce fwTp, 
get PUT s Homf Cere Guide. J4.9S postpaid. 
Send Order(s) to PM, Dtpt. HCG. Go# 1014. 
New York. H.Y. 10019- 
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Silent and Sound reasons 
to buy a Kodak Moviedeck projector. 




Simulated 
ProiK iPd Imaqp 



Whether you have sound or silent movies, 
Kodak projectors have everything you need 
ro male showing your movies easy JJke: 



| Watching your movies without setting up a 
* screen or turning down mom lights. Our 
unique pull-out viewing screen is ideal for 
small audiences. You also have the option of 
projecting your movies onto a traditional 
screen. 



2 . 

3 . 



Bright, sharp images. 

Automatic threading and automatic rewind 
that make Kodak projectors really easy ro use. 



^ Showing super 8 and 8 mm movies at the flip 
* of a single switch on all Kodak projectors. 



y Replaying previous scenes in just seconds, 
* and a choice of fast or slow motion on 
some models. 

how profile design and smoke-tinted dust 
covers that make these projectors easy to 
look at. 

Ask your photo dealer for a demonstration of 
Kodak silent or sound movie projectors. 
They're easy to use and easy to look at, and 
that's some i mage! 

Moviedeck projectors 




Kodak 




Ifyou don’t get cast iron, 

dorft pay for cast iron. 



It’s worth remembering if 
you’re in the market for a 10" radial- 
arm saw. And it may not seem like 
there’s a whole lot of difference 
between them. 

It’s understandable. Compare 
features and, if you don t count small 
extras like our lower leaf bladeguard 
and metric scale, they're almost 
exactly alike. 

Almost. But not quite. 

It’s easy to miss unless you 
know just what to look for, but 
there’s one feature that can affect 
your work nearly as much as all the 
rest put together. 

The composition of the column 
support and track. Cast iron? Or 
die-cast aluminum? 

Ours are cast iron. 

The reason is performance. 



The best possible performance. 

First, cast iron is heavier than 
aluminum. 

Second, cast iron doesn’t expand 
like aluminum when it gets hot. 

Third, cast iron doesn’ t deflect 
as easily as aluminum under the 
same loads. 

Fourth, cast iron dampens 
vibration better than aluminum. 

Fifth, cast iron wears better 
than aluminum. 

Now, knowing all that, you 
should also know that you can prob- 
ably buy somebody else’s radial-arm 
saw for a few dollars less than the 
Rockwell 33-215. 

But even if it were $100 less, 
you’d still have to ask yourself a 
pretty important question. 

Can your work really afford it? 



Rockwell International 
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PM WORKBENCH 

PM EXAMINE PRODUCTS AND SERVICES 



Kit comei packaged like Jewalry, 

The Wrightway Mfg, Co., 371 East 
Uli $L> Chicago, 111. 60G23, recently 
introduced an Ecology Water Saver 
Kit ($12,95] with a pushbutton 
shower head, basic aerator and 
swivel aerator claimed to reduce wa- 
ter consumption by 83 percent. 

The pushbutton shower head 
hicks water on and off as desired 
during soap-down. Temperature 
buildup is prevented by allowing a 
slight (low of water through the 
head while the button is in the off 
position. — H. W* 



if you've cdmj across 0 Jl#w product wrfft 

some spedil features, fit us know about ft. 
Wrrte to FM Work bench, Popular MBcbentei, 
w«r 57th St.. New York. N Y. 20019, 



place even after washing in a 
d iah washer. — H . W. 



ST 0 adhesive rescued Ihlt old Bosco cup. 

Water saver kit 



Sim pit tool dots a II rat- rale job. 



Carded, , 11 - 02 . (3-gram) lube It $1.93. 

Though 1 doubt that I will ever 
have to suspend a tractor from a 
helicopter, 1 often need an adhesive 
that will repair household item* 
securely. A typical example is the 
cap shown, un item that has been in 
the family for yearn. To replace a 
chip, I recently used Eastman’s 910 
Adhesive — a product that will work 
on ceramics, auto parts, models, 
jewelry and other materials. The 
result was good; the piece stayed in 



myself. A new latex type paint 
from United Gil&onite Laborato- 
ries. Scranton, Pa. 18.501. does that, 
yet offers the user the chance to 
obtain a wider variety of textured 
effects on interior surfaces. Paint 
is applied by either a brush or low- 
nap roller — H.W . 

Accurate wheel dresser 



To use, grinder Ib placed on toolrest. 



You can get more mileage from a 
properly dressed grinder wheel. 
This 531 .35 fppd.) tool from H.G, 
Geiger Mfg. Co,, 4H5 Mill St., 
Bronson, Mich, 4902®. lets you keep 
your wheel in tip-top shape. To use 
it. the dresser is positioned on the 
tool rest ami the grinder started. 
The adjustnble knob is turned slow- 
ly to advance the diamond stud 
against the wheel. Knob is locked, 
dresser moved back and forth. — 
HW. 



Read pesticide labels 

Though modern pesticides do a 
great job of controlling roaches, 
fiies and other insects, they can 
also hurt children, pets and others 
who aren’t aware that the stuff is 
around, Different pesticides con- 
tain varying amounts of toxicity. 
The most toxic are labeled 
li DANGEiuPOiaGN ,t ; those with less 
toxicity with "warning*' ; while 
"CAUTION" identifies the least 
harmful types. For more informa- 
tion, send a postcard to Consumer 
Information Center, Dept, til IF, 
Pueblo, Colo, 81009, Ask for the 
free booklet. Pesticides . . . Read 
the Label First.— H.W. 

Setter texture painting 

Textured paints — which hide minor 
surface imperfections — have long 
been used by paint smearers like 



All-purpose adhesive 






1 . 
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Warning The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous sqYqu' Health, 



UCHTS: 11 mg. "tar '< Q.B mg. nicotine av. per ciggre e 
FTC Report AUG/HiUGHT 100's- 11 mg. ,r [|f.C 3 n 
incoune av p&r c^arene. by FTC method. 



4 nps: 




Two-story tent 
is cartoppable 

Flue minutes after 
stopping your car you 
can be tn bed inside 
a waterproof tent, 
claim the makers of 
lfte Auto Camper. The 
two-story tent, now on 
the market In Auslra- 
lia. is unfolded down- 
ward from its roof 
rack and pegged Into 
place. Support struts 
are already sewn In 
and the fiberglass 
mounting base dou- 
bles as a aleaping 
surface on top of the 
car A double mat- 
tress and other equip- 
ment can be carried 
Inside the folded 
camper. It cornea in 
two sizes: larger unit 
shown costs about 
$855. Camaco Pro- 
prietary Ltd,, 2 Oak- 
lands Aye,, Ferntree 
G u 1 1 ey 31 56, Au at ra I la. 





Electronic game needs no television 

Space Blaster projacis a argot onto a wall in- 
stead of a TV screen, A bull's-eye Is signaled by 
visual and sound effects. Power od by a "D" cells 
(not Included), it costs $45-$6Q, CoJeco, 945 
Asylum Ave., Hartford, Conn. 06105, 



Light-powered calculator 

Photon's photocells work in 
any light; It needs no battery 
or on-olt switch. It's $4Q from 
Teal. Inc., 251 East Victoria St., 
Carson, Calif, 90745, 





For paddlin' fun 

Made tor recreation 
or rescue, 19-pound 
Paddle Pat la an 11- 
foot piece oi mold- 
ed polystyrene rein- 
forced with alumi- 
num tubing. It's 575 
($90 with folding 
paddle). Pal Makers. 
214 Deleter, Elk Ra- 
pids, Mich. 49629. 



Learn Solar 
Technology 

with NRI'i 

home study court* In 



Air Conditioning, 
Refrigeration 

and Heating. 




Learn a IN«w Career at Home 
in Your Spare Time 

(Jet into the well-paid field of air condi- 
tioning, reftigp ration, and healing with practi- 
cal at-home training from NR1. Developed 
with technical assistance from (lie York Divi- 
sion of tto Borg- Warner Corporation, your M<1 
progam includes the latest advances to prepare 
you to service tome and commercial air con- 
ditioners, refrigeration units, and heating sys- 
tems, even heal pumps and solar heating. 

Includes Actual Air 
Conditioner for 
Trouble-Shooting Practice 

In addition to NRI's M bite-sbse" iessons 
for faster, easier learning, you gef practical 
hands-on experience. N'ftl (raining hits Include 
a Circuit Demonstrator, Control Simulator, 
|oint- makirigdemonstfaior, leak detector, 
system analyzer; even a foUQO But window 
air conditioner to experiment on and use, 

Optional Resident Training 
at Famous York Institute 

Graduates of (to Master Course may 
lake advanced training at the 'ibrk Institute 
Residecii School at no extra charge . Working 
with expert irctructocs on a wide range of 
equipment, you'll receive pradkal experience 
equal to months of on-the-job vvork. 



RUSH FOR FREE 
CATALOG 



|u*l dwelt l he postal-paid 
card Ha salrsmin will nl! 
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If it feels like somebody else is, 
making all the money, maybe it’s time 
you looked at NRI home training 
for TV and audio technicians. 





color TV, introduce and correct typical 
service problems. You even assemble 
test instruments that you use for learn- 
ing and earning. 

Your equipment includes a 
transistorized Volt-Ohm Meter, TV 
color pattern generator, advanced de- 
sign 5” triggered sweep oscilloscope 
and CMOS digital frequency count- 
er. . . the basic tools of the pro. In 
addition, you build the 4-channel 
audio center and 25" color TV while 
performing more than 55 in -set, 
power-on experiments that give you 
real bench experience while you learn. 

Ask ihe Professionals 

A documented national survey 
confirms for the second time that al- 
most half the professional TV service- 
men haw had home-training. And 
among them, they recommend NRI as 
first or only choice by more than 5 to IE 
That's because NRI training works, as 



No matter how hard you try, 
there are some jobs that just seem to 
go nowhere. And others so monot- 
onous, they drive you up the wall. 
While all around, you see people 
enjoying wiiat they do and making 
a good living at it. 



NRI Can Set You Free 

There's a way out of the rut. 
NRI home-training in TV and audio 
servicing. At home, in your spare 
time, you can learn to become a TV 
electronics technician. Qualified to 
hold down a good paying job as a 
serviceman or troubleshooter Even 
start your ow-n full- or part-time 
business. And you team at your 
own pace without quitting your 
present job, 



Learn by Doing, 

Actual Bench Experience 

NRI is more than book learn- 
ing, Sure, we give you all the funda- 
mentals and theory But it’s reinforced 
with practical experience every step of 
the way. In our Master Course, you 
build actual electronic circuits and test 
them. You construct a 4-channel 
audio center, a 25” diagonal solid stale 



it has for 63 years and more than a 
million students. 

Send for Free Catalog . . . 

No Salesman Will Call 

Get all the facts on how NRI 
career training can mean new oppor- 
tunities for you . Send for our free 
catalog describing lessons and equip- 
ment, oilier courses in digital compu- 
ter electronics, CB radio servicing, 
communications, and more. No 
salesman will call. Mail the postage- 
paid card today and see if you can't 
make more of yourself in this wide- 
open field. If card lias been removed, 
write to: 



NRI Schools 

MeOrciw-HLlJ Center for 
. Continuing Education 

J *9 3959 Wisconsin Avenue 
- ! y Washington, D.C. 200t6 
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ALL OUTDOORS 



Scenery pollution 

Environmentalists always seem to 
Ijft against something, trying to 
restrict this or that, or trying to 
keep the average guy out of some- 
place so jl limited few can enjoy one 
special activity. We've always felt 
the outdoors big enough for multi- 
ple usage for a majority to enjoy. 
Hut now we've joined the fanatics. 

On a recent cross-country trip 
with cement iti bund, we found that 
almost every time we framed a 
scene of si New England church* 
Midwest farmhouse or mountain 
corral* a utility pole stood right in 
the middle. All country roads and 
many village streets were fenced 
with those endless miles of wire 
and ugly uprights. 

We're not in favor of turning off 
the lights or pulling the phone 
plugs across the continent. Hut how 
about rules that call for all new 
utility linen to be run under- 
ground? It would be more expen- 
sive, but the wires would be less 
susceptible to ice and windstorm 
damage. The Friends of the Mubaoii 
and the Champions of Telephone 
Pole Termites will object, but the 
landscape should benefit 

Travel Ups 

For everyone except the hiker, 
costs of getting from here to there 
are going up. Flying is best if your 
time and your baggage are limited 
and your budget can stand the 
expense. Trains and buses cost less 
and allow more luggage. A car still 
is superior if you have a lot of gear* 
want duor-to-campsite delivery con- 
venience and don't mind driving. 

Out doors men should be aware of 
the special problems they may have 
because of the anti hi jack regula- 
tions of the airlines. Hunters know 
they cannot board a plane with an 
airgun or firearm in their carry-on 
luggage. Fishermen* however, are 
going to run into similar trouble if 
they try to hand-carry a favorite 
tacklebnx onto a (light and it 
contains a fillet knife bigger than a 
folding pocketknife, Either pack 
the knife in check-through cargo- 
compartment luggage and hope it 
doesn't go astray, or leave it home. 

For car travel, a gun should be 
unloaded, and some states require a 
rille or shotgun be disassembled as 
well* Handguns are even more re- 
stricted; check local regulations. 

Airport security guards will tell 
you their flunroacope baggage ex- 



aminer will not fog your camera 
15 3m unless it passes through a 
dozen times. Professional photogra- 
phers will tell you horror stories of 
ruined film when the sensitivity of 
the machine was cranked up* Flay 
it safe and: buy one of the special 
lead foil -lined bags at your camera 
store; put your film in a trans- 
parent plastic bag and huml -carry 
it with you through the metal 
detector; or ask for hand inspec- 
tion of your camera case. 

Notes to shooters 

For fans of the ,22-cal, cartridge- — 
and that must be nearly every 
shooter at one time or another — 
there la more good news. Winches* 
ter- Western is introducing a new 
Super- X Xpediter cartridge that 
claims ultra-high velocity without 
pressure limits that exceed long 
rille standards. Any rifle or hand- 
gun with ,22 caliber long rifle 
Kixjrting chamber can use the new 
hollow-point 29-grain Lubaloy-bul- 
leted cartridge, From a 24 -inch 
barrel* the Xpediter has a muzzle 
velocity of about 1680 feet per 
second (fps.) and 182 footpounds 
of energy, compared to 12 BO fps 
and 138 foot pounds for a standard 
high-velocity long rifle. Mid-range 
trajectory is 2,5 inches at 100 
yards* an inch less than with the 
standard long rifle load. 

Owners of last year's Cruaman 
Arms Model 1 3-77 'American Clas- 
sic*’ and Model 1322 ’Medalist” 
single shot pump- up pellet pistols 
should check with their dealers or a 
Crewman service center. Those dis- 
tributed during 1977 and January 
1078 may have a grip screw that 
can work loose and cause discharge 
or malfunction, A toll-free call to 
800-638-2666 (in Maryland: 800- 
492-2937 a will get the address of 
the nearest service center for no- 
charge adjustment. 

Outdoors with a difference 

Individuals, couples and families 
can again try a special kind of 
vacation this year sponsored by the 
National Wildlife Federation* the 
nonprofit co riser v sit i cun education 
organization. The six-day events, 
called Conservation Summits, will 
be held in the Hlue Ridge Moun- 
tains of North Carolina June 26 to 
July 2* the Rocky Mountains in 
Colorado July 6-12* and the Adiron- 
dacks, New York, July 31 -August C. 
Classes on outdoor skills are com- 



bined with activities and hikes that 
put the skills into practice. For 
information on the low-cost events* 
write National Wildlife Federation, 
1412 Kith St, N,W„ Washington* 
D C, 20036. 

Volunteer Vacationx in Forex f.g 
anti I*urk$ is a $2.95 publication of 
the American Hiking Society de- 
scribing jobs and projects available 
for nutdoursmen. The directory can 
be ordered from Signpost Publica- 
tions, 16812 36th Ave. W, p Lynn- 
wood. Wash. 08036. 

Where to get it 

We've found several good new mail 
order sources of hard-to-find out- 
door items* For fishermen who 
want to make or repair rods anti 
lures* there is Royil Pfeiffer s 16- 
page Component Parts Catalog, ft's 
free from Tackle C rafters, 9306 
Joey Drive. Eliott City, Md. 21043. 

Mort Jaraahow has started a "su- 
permarket" for campers at 195 
Weat Shore Ave., Bogota* N.J, 
07603, His $1 catalog covers a good 
variety eff gear for backpackers and 
ear* RV, boat and bike campers. 

Ten pick your own idea of perfect 
weather* or to know what to expect 
and wear where you've decided to go 
anyway, check the latest Climate 
Advisor, $7.90 postpaid from Cli- 
mate Guide Publications, Rnx 
323 A* Station C, Flushing* N.Y, 
11367, Over 350 locations in the 
United States* Canada, Mexico and 
the Caribbean are charted. 

And for boatmen still fitting out* 
fixing up and adding on — -those 
ne ver-e nd j ng | just i rues — T>ef e nder 
Industries, 255 Main St... New Ro- 
chelle, N.Y, 10801, has issued their 
latest $1 Murine Buyers Guide, a 
catalog that lists just about every 
item of power and sailboat hard- 
ware plus t.lmsp hard-tn-locate 
items like (iota t ion foam, various 
plasties to cover a hull, and as- 
sorted resins to apply them. For 
each, the catalog gives useful where- 
and -how-to- use instructions, BH 
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Give Dad a distinguished name. 
Af ter all, he gave you one. 




I 



Seagram's V.O. 

Bottled in Canada. Preferred throughout the world 

MMBliD A Hu. Nil 0! rim si HUSKIES * ¥1*RS (H t> HIS B IW suc^n CISTUIRSCO L ' <C 



For 10 years in a row; 

the best-sellingi 

(Maybe itfc because the Wagonmaster 











Fairmont, 
ost cargo 



v- 









any mid-size wagon; 



Its the newest bet ter idea from the , r 
Wagonmaster. Test-driver Fairmont and find 

out for yoiirsett. 



on aomparkon of EPA Cargo 
volume index and slicker prices. 












PintaThe most cargo 
room for the money of 
any small wagon* . 

Since its introduction in 1972, 

Pinto Wagon has outsold every 
other sub-compact wagon. 



-Ji. 7; - .. 










* 






^ord Dealers have had 
wagon lineup. 

offers so much room for the money.) 



The most 
room 



The LTD Wagon's EPA Cargo Volume, 
ot 56 cubic feells unsurpassed . 
by arty other wagon/ 



HE BETTER IDEAS KEEP COMING. 



FORD 

WAGONS 



FORD DIVISION 



75*AMyws3SAi?r 



hords 



roomiest 

wagon. 



The new Super Wagon seats 
up to 15 with three optional 
bench seats. Standard 
wagon seats live, with 
for eight or 
32 optional. 









CATCH THE 

COiRR 

SPIRIT! 

For sporting weekends or family trawl 

Cobra offers all the features and vatoe you 
expect in a quality recreation vehicle. 

Choose from luxurious Supreme or family 
priced Fiesta motor homes,, mini motor 
homes,, fofth wheel* or van conversions. All 
are protected by Cobra's proven Owner 
Satisfaction Plan warranty. 

It's time to own a recreation vehicle 
beautifully in tune with the times but em- 
phatically apart from the crowd. It's hole you 
owned a Cobra 



Addrtu 

City __ Zip 

mail tor Cobra Industries 

Dept MO^.O Box 1351 Elkhart. Indira 46515 



II* 

I 

| PI cate tend dealer name and free 
! information on Cobra products, 




Cab la-re lease keeper 




The best way to keep a long:, 
springy cable release under con- 
trol in your camera bag is to coil 
it into a fiat, round plastic box — 
the kind electrical tape is sold in 
is ideal, — Frank H , Day 



Camera lens as magnifier 




Your removable camera lens is 
also a high-quality magnifier, A 
fiO-mm lens provides about 6X 
magnification, a 23-mm about 
I OX, The lens can be hand-held, 
but a tripod stand is more conve- 
nient. Camera dealers can supply 
a flange that accepts the lens 
thread or bayonet and can be 
fastened to a body ring that has 
tapped holes for machine-screw 
legs. Take care not to damage the 
lens's diaphragm-control pin. Set 
the lens at infinity and adjust leg 
length until you get a sharp 
image of a printed page. Focus 
normally for objects that have 
thickness, — Walter E, Burton 
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You can add a touch of space-age elegance 
as you protect /our home with the world's first 
microprocessor wafi switch from JS&A 



NEW TECHNOLOGY 



(V- 




The new JS&A Travel Alarm will fit in your 



The winners 



briefcase, pocket or purse end H takas up as 
much space as four quarters. 



These two items are the bestselling new 
electronic products. Can you figure out why? 



New produces often surprise us. We never 
quite ((now why one product stands out and 
becomes a big setter 

In our recent catalog, our Security Switch 
and Mmi Travel Alarm were in greater demand 
than any other item. Both are new innovations 
using newly developed technology, and both 
are beang sold by the thousands. See- if you 
can understand why: 

THE MINI TRAVEL ALARM 

It s small. And because it's small. it hts any- 
where. In your briefcase or in your pocket. 

The new JS&A Travel Alarm measures only 
Tfe ' ' x 1 V * ' .x 2 '/a ' and has a sma II easel su ppcrt 
on the back. Jusi set the alarm, and the elec- 
tronic beep will wake you up. The clock move- 
ment is totally solid-state, and a built-in mghl 
light lets you view (he lime in the dark. 

But the J S&A T ravel Alarm does mo re First , 
it makes a great pocket watch. The small imita- 
tion black leatherette carrying ca se that comes 
with the unit has a window so you can view the 
lime even when ihe unit is in its case. 
Secondly, il tells accurate lime -within fifteen 
seconds accuracy per month. And finally, it's 
inexpensive- only $29,95 complete with 
Carrymg case and two read ity-ava liable hear- 
ing aid baits ties, ft makes a perfect gift for your 
secretary r business associates, best custom- 
ers, and fnends, 

There is also a deluxe version wrth a built-in 
timer and dual time zone capability. You can 
now display one time while keeping the 
second time in memory. 

The Travel Alarm can be ordered by calling 
our toll-free number below or sending your 
chock for £.29.95 for the regular version or 
$39.95 for the deluxe version. Please add 
£2.50 postage and handling. 



THE SECURITY SWITCH 

It a just another very clever application of 
solid-state technology For the home or office. 

You know those security timers that turn 
your lights on and ofl while you're away? They 
are supposed lo deter burglars and vandats 
because they make your homo look lived in. 

Bui arty halfway experienced burglar can 
see the difference between the tights you use 
when you're home and the tights you use when 
you're away. 

Now a new space-age device programs 
your lights to respond to a pro -determined, yet 
random living pattern. And unlike the devices 
that frt into an electrical outlet. this device 
simply slips into your existing wall switch, 

A built- in LEO digital clock displays the time. 
When you leave, you turn the switch on. You 
can choose between five different programs 
depending on the room you're in. You tell the 
built-in microprocessor-based computer cir- 
cuit which room you re in by entering a 
number, Then Ihe lights coni rolled by the 
switch in That room turn on and off just as it the 
room were being used on a daily basis. 

Because it's random, tho uni! will turn on 
and off at varying limes on difterenl days but 
always during she approximate times they 
would normal ly go on if you were at home. 

To install the unit, you simply turn oft the 
fuse for that outlet, remove your present light 
switch, and replace it with she new one. 
Thero's no soldering required -just (wist on a 
tew wire nuts and you're finished. 

The switch can be overridden and used just 
like a regular light switch by pressing a button 
to turn on the light . One of the nice features of 
the system is its appearance -that of a space- 
age switching system -sure lo be a conver- 



sation piece in any room. 

The only drawback is that in a power failure, 
the tights go on and stay on after the power 
outage. But this could also be considered an 
advantage as it would warn your neighbors to 
stop by and cheek out your home. 

The Hutec security switch costs only $39.95 
plus $2.50 for postage and handling per order. 
It is well worth a test. If you like the switch, 
order some for your entire home. Even it (hey 
just replace your existing switches, you'll have 
Ihe only home on the block with a digital watch 
in each one of your light switches. 

DISCOVER THEM YOURSELF 

Both of (he above products are available 
with a 90 -day parts and labor warranty and our 
30- day guarantee af satisfaction. If you are not 
completely satisfied return them within 3D 
days tor a complete relund Illinois residents, 
please add 5% sales tax. The most you pay for 
postage and handling is £2.50 per order, na 
master how many items are in the order 

JS&A is America's largest single source of 
space-age products- further assurance that 
your modest investment is well protected. We 
personally stand behind the quality and the 
service ol both products. 

It took our catalog to help us discover two of 
America's hottest new products. Discover 
them yourself-at no obligation, today. 




NATIONAL 
SALES 
GROUP 



Dept. PM One JS&A Plaza 
Northbrook, tit, 60062 { 3 1 2) 564-9000 

Call TOLL-FREE . ** . * WO 323-6400 
In Illinois Call (312) 498-6900 



it JSfiA Croup, lne ..197a 









Insist on 



i- RE £ SDOttLFT wilt stop- by step directions Icf 
20 prajAcrs, ovuiiablt ui youi 5AKRETE D^-ar 



CAITDETE Concrete and Mortar Mixes 
. l fllMir. | pros' choke 



SAKPETE lr-3 dam orkol SAW Wit : INC. J 1970 



Use fie qualify brand itw pros 
prefer - saxrete. just fide wore* 
- orrd get flown so rhe businass 
o! bull dir 



Beouiity your tiome wish o 
pano, o dutorofiw biocfo vuni: or a 
garden pool, qind Sava up to 
80%. Since you mix only wtiaf 
you need, you can work at your 
own pace, a sag or two at a ti me 
Maks ttie most ol youi time 
and money Enjoy outdoor living 
and increase fe vo-iue or your 
home And you will fake profes- 
sional pride in a job wen- dart 
“■'RETE Mixes 





If you thought "Swiss-Precision" could only be 
found in watchmaking, then you don't know 
about our power tools. 



Only you know bow good your tools hams? 
to be , When ir -comes ro woodworking 
machinery, they should be belter lhan you are — 
oven if you’re already on accomplished 
crafrsmfln, Therefore, you owe i! ra yourself lo 
tram mare about our Swiss-mode line of FNCA 
stationary power sods which we sell throughout 
these 50 slates. 

Take the 1C Cabinetmaker's Sow, for 
example lr hoso 20min (25/32 ') arbor at the 
blade tor slrength and rigidity where it counts, 
The fable castings are tough, precision milled 
alloys and the guide rails a re aircrofl qualify 
extrusions. All the major rotating port! ore 
dynamically balanced. The bottom line is a 
machine that takes higher loadings and gives 
yOu less vibration with a truer running saw 
blade. 

If fact, every ane of ogr INCA SOWS, |Oinlers, 
planers and shapers are built to quality 
SlondordS which are becoming increasingly 
ha rd to f i nd in 1 h is country, Thai's bee a u se they're 
made with Ihc same p* idle of workmanship 
as the Swiss put into their watches, 

Our catalog rs a 
good place to begin 
yOur Comparisons. s 
W* want you to be 
as good as you ^ 
can get. 



GarrettWadt Company, Depl, fM-fi-l 
301 Fifth Avenue, New York. N Y. 10001 

National Distribution 

Send me you r fNCA cata log. Enc iqsed is $ 1 
□ Here’s another £ 1 For your I OS-page c Dialog 
oi quaky hand loob. 



Name 



. Slate . 



HINTS 

FROM READERS 



Clamping with sand 




Hold small parts together for 
welding or soldering by working 
them into sand kept in a small box 
in your shop. You tan work with- 
out being restricted by clamps, 

— Howard E t Moody 

Drive screws in light places 

When yon have to install a screw 
in a hard-to-reach place, simply 
dab one drop of contact cement 
into its head and let it dry a 
minute or two until tacky* The 
screwdriver will stick to the 
cement, helping you start the 
screw, — William J . Kearns 

Tightening with tissue 

When screw holes have enlarged 
and screws won't hold, shred tis- 
sue and mix it with white glue. 
Fill the opening with the mixture 
and allow it to dry. Now the re- 
placed screw will hold tightly, 

— Hel eu LeAf un yon 



Magnifier for delicate work 




Fine-line sawing is easier when 
you look through a magnifying 
lens, i drilled a hole in a block of 
wood to attach a gooseneck mag- 
nifying lens. Then i clamped the 
block to a jigsaw w r ith a C-clamp. + 
— Jtew Pattermyn 
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Pay & Benefits 

It \ enlist m the Ar my, 
van'll start with good pay; 

-i Ilii l^; list ot skill -c r j tiling 
courses to choose from; 

30 days paid VEcal ton each 
year; the opportunities to 
travel, to continue your 
education, and to quail 1 1 v 
for ^ : cruns* edocationai 
tvnel its* For more infor- 
m.iijon about all the oppor- 
tunities imtoda) s Army, 

^ send the ixjstcarfl. Or call 
HtttVHl IM76 toll tree. In 
N V call MtKl-24 | 



r Td worked on a farm after high school And Td watch people leave my town, travel, and come back 
different — better. 1 thought. And I wanted to do that. I enlisted in the Army for Europe. On the plane over, 
about halfway across, all the GIs got real quiet, thinking what it would be like, They were scared, really. 

Hut you can always find something here that’s a little like home, whether it’s farms, or rock music, or just 
making friends. In Europe you’ll work, and have fun — all you’ve got to do is do it!” SP4 H'Wjih* e. Kmcad* 

loin the people 



who’ve joined the Army. 






APPLIANCE CLINK 

QUESTIONS ANSWERED 



Grandpa of a washer 

Vve been trying to repair my Frigi- 
daire automatic clothes wanker 
(WCi 59) and ha writ had any 
luck* The machine labors in the 
agitating cycle and soon paps the 
motor safety shutoff* During the 
spin eyrie, the tub doesn’t spin. Fi'C 
disassembled the unit and looked 
for broken parts, but with out suc- 
cess. What’s keeping this machine 
in a bind? — Joseph V\ Schentber, 
Brie, Fa. 

Probably the brake assembly is 
engaged or partially engaged. Dr 
there may be a bad bearing t per- 
haps the mains ha ft bearing) that 
is causing the tub to bind. 

Price the coat of repair versus 
the cost of buying a new machine. 
Unless you can repair it ytmraetf, 
this thing could cost you a small 
fortune; that is, if you can find a 
serviceman experienced enough to 
work cm this washer, After all. the 
model designation indicates it’s al- 
most 20 years old. 

Luck with Electrolux 

1 would like to make a point 
concerning the Electrolux vacuum 
cleaner that I'm sure will benefit 
many of your readers. 1 sell and 
■repair this machine., and realize 
that many users have trouble with 
the automatic system that turns off 
the machine when the bag gets full. 
Trouble is the system Often shuts 
down the machine before the bag is 
full. 

The cats&e of the problem is 
normally one of two things: 1. the 
control is not set correctly; 2. the 
machine is used to sweep up mate- 
rial that clogs the pores of the 
bag, such as flour t plaster, grass 
arid rocks. Grass and rocks get 
into the machine when the unit is 
used to clean automobile interiors. 
When the pores of the bag get 
dogged, the machine automatically 
shuts off. 

I would like to make the follow- 
ing suggestions: 

1. Hare the control dial set on 
11 most of the time. Change it 
only when dirt other than normal 
household dirt is picked up. 

2- Such dirt, is flour t sugar, tal- 
cum powder r outside dirt, ashes, 
grass, rocks, leaves, cat. litter and 
dirt from air conditioner filters. 
When vacuuming these materials 
set the control dial to “6." 

8. Check the machine every year 



for possible bloc kit g ex . Remove the 
screws and lift up the plate inside 
the cover. Remove the plate by 
pulling off the hose. Now remove 
all hoses and dean them, out with 
a pipe cleaner and soapy water + 

£. Use only Electrolux bags, 
which contain a cotton filter , 

If these procedures are followed 
the Electrolux will work fine for 
many years.- — Thuntus Gasko, Creat- 
wood t Mo. 

Thanks for this sound advice. 

Calling Mr. Ripley 

What can be dune about a Ktnmfrre 
clothes dryer that, believe it or 
not, leaks water from the but torn 
while drying clothes ? — JJtff Rich- 
ko, Mew York. 

It's believable — it’s believable. 
But don't blame the dryer. I^ook to 
the clothes* Washer and the fact that 
it's not doing a good job wringing 
water out of the clothes. The too- 
wet clothes are put into the dryer. 
As they tumble around, they eject 
water that flows out through the 
unsealed drum. The most common 
reasons for clothes not spinning 
dry enough are a broken or slipping 
drive belt, a loose motor pulley, a 
defective drive clutch or a mal- 
function of the Jh spln” brake or 
transmission. 

Diplomatic mission 

About four mouths ago, tue noticed 
that the oven liner of our three- 
year-old General Electric self-clean- 
ing range vms chipping 

above- the heating coils. It is not 
possible that anything, such as a 
pan, could hare caused the damage. 
/ received no satisfaction by writ- 
ing GE and asking how to stop the 
damage from, spreading. .4 late 
■mud cl unit should not need a nets 
oven liner this soon. Can. you- help 
me? — Gary White , Bloomsbury, Fa* 

A friend or ours at a regional GE 
service facility says, '"Once in a 
while we find a liner that doesn't 
stand up under the stress of self- 
cleaning heating and cooling." 

According to this GE represent- 
ative. there is no way to repair or 
halt the damage. Unfortunately, 
the oven liner is warranted for one 
yea]\ So you have a problem that 
may eventually entail your having 
to replace this liner at your own ex- 
pense. 

Before yon do, my GE source 
suggests that you contact the re- 



gional service facility in your area 
and diplomatically explain your 
problem. Direct your plea to the 
customer relations department. 
Maybe in the interest of fostering 
good will, something can be worked 
out. 

You’ll find the tyi>e of GE facil- 
ity that you need located at 5660 
Rising Sun Ave., Philadelphia, Pa. 

mao. 

Mistaken identity? 

After almost fire years of excellent 
service, our Hotpoini heavy-duty 
clothes dryer (DLB LBCWH) 
ruined a tub of clothes when the 
three-prang safety thermostat 
failed. A Georgia, Rower Co. service- 
man installed a new thermostat, 
which b ore part No* WE 
The old thermostat had a differ- 
ent nit tuber. 4 iptont^ faf«r, the 
same .problem occurred* and the 
same part and one connector were 
replaced . A month after that — 
same trouble. T hix time the s time 
part and two connectors were 
replaced. Wires have been checked 
for possible shorts. Where can / 
get that original thermostat? — F. 
Angeletti, Decatur, Ga. 

I don't know* but it doesn't 
matter. WE 4X429 is the Hot point 
number for a safety thermostat in 
your dryer. The only problem is 
that WE 4X429 is one of four 
different thermostats in the dryer. 
So, what if WE 4X429 is being 
used in a place where another ther- 
mostat should be used? It will, 
probably serve for a while, but 
eventually fail 

But assuming that WE 4X429 is. 
In fact, installed in the right posi- 
tion, there is a good reason why it 
is failing. Perhaps there has been a 
change in the retd stance value of 
the wiring on-line with this ther- 
mostat. If so, the thermostat's 
performance will be affected. The 
wiring, therefore, may need to be 
replaced. 

By the way, why are you still 
calling a Georgia Power Co. ser- 
v iceman rather than an author ixed 
GE-Hotpoint serviceman? Would li + t 
you like to have another opinion TSW 



It you have a question fltmjwt any pppH- 
floofl, send Jr to Apphance C Jin re. Popvter 
Mechamcs, 224 West 57th St., New York, 
N.V. 1001?. S-ofry. bur tede-rs cannot be 
answered indrvidus^y. Problems of wrde 
interest will be discussed in tins column. 



30 POPULAR MECHANICS 














Introducing the Sears 





hesfc days, it can take a lot of green 10 
:ool your home. Because energy costs 

loney, 

io depend on Sears. We're experts at 
ontrolliog the cost of temperature control, 
Vo' I! help you keep a lid on the expensive 
■nergy your home's air conditioning and 
waling systems use. 



is your present coaling system too energetic? 

Sears has a record of the Energy Efficiency 
Rating (EER) of virtually every central air 
system recently made by American manu- 
facturers. So we'll give you an hones! evalu- 
ation ot your present system's EER That 
could be where the money's been going 
And. whether you’re thinking of putting in 
central air conditioning lor the first lime or 
simply replacing your condensing unit, 
Sears wi II help you make sure you're getting 
your money's worth out of your electricity. 

To cool your house comfortably and 
economic-ally. Sears has air conditioning 
systems, evaporative coolers, heat pumps, 
power vent i lafors and the energy-con- 
serving Thrif-T Thermostat. Well reconn- 
mend the Sears products that wi 1 1 do the 
best job for you, and we'll arrange 
installation as well, You can buy both the 
units and their installation on one ot Sears 
convenient credit plans. 



We have a 

Gr»#r>£avsf 
Furnace, too. 

It's Sears Best 
wHjflA Furnace, with 

I ectr i c spark 
ignition that 
eliminates 
wasteful pilot 
^ Names and opt ion at auto- 
matic vent damper that helps keep heal 
and dollars trom escaping through your 
flue. The perfectly balanced mate to our 
summer Green$avec. An excellent 
replacement lor your worn-out furnace. 
We're very cool people to talk to about 
home comfort So come to Sears Home 
Comfort Department, and ask us lor a free 
estimate oradvice. 



Meetour Onwifaver 
Central Air Condi Honing System, 

s the new Sears Best Central Air Condi - 
oner, the most energy-efficient line we've 
uor offered The GreenSaver is engt- 
eered to coax the Cool out of every _ 
ilowatt And that Can help |r --^=^5g 
Old down your elec 
ic bills 



Home comfort 
doesn’t have to 
cost a fortune. 



KluiiV Huthui-l ;imJ C*l. 

|V7h 












Flipped out 

Looking like a giant insect struggling to right itself, this &VMon Volvo quarry vehicle 
was Hipped over to show the cab is strong enough (o resist tailing rock. 



Massive diesel 
for a locomotive 

Each cylinder of this VI 2 
four-stroke turbocharged 
diesel has four valves and 
displaces almost 900 cu, 
in. The Swiss-made Sutler 
engine puts out 3240 hp 
at only 1Q00 rpm and is 
designed for tong life and 
easy maintenance. The en- 
gine powers Morrison- 
Knudsen’s 279,000-pound 
TE 70-4S locomotive to 
speeds up to 70 mph, 



You can’t buy one until fall * * . 

, . , hut at $50,000, the Trebron is not for 
■everyone. The handcrafted luxury ear 
features a turbocharged VG engine and 
a top speed near 200 mph. The doors 
on the fiberglass body open upward. 






Che volte's automatic seat bell 



A GM employee Is shown entering a 
Chevette equipped with GM's automatic 
safety belt system. The belt, now avail- 
able, is one of the devices developed to 
meet government passive restraint rules. 



Ain't nothin' but a flyin 1 hound dog 

NASA's pi I ol I ess Mlnl-Sniffer has a range of 15DQ miles at 20,000 feat; with a non- 
air-brealtiing hydrazine engine and a-fool propeller, a ceiling of 100,000 feel is 
expected. Sniffer will be used for surveillance and monitoring almosphere. 
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INTRODUCING 

NEW TURTLE EXTRA. 

With specially formulated wax and polymers that cling to a car's surface. 



To demonstrate this dinging 
action, we waxed the car below with 
Turtle Extra Then before we buffed it 
we actually sank it in 35 feet of water 
in Silver Springs, Florida 
As you can see, after 
hours under the water, the 
Turtle Extra is still clinging 
to the cars surface. 

Turtle Extra is the 
thickest richest, most ef- 
fective liquid car w r ax 
we’ve ever made. 

There s never been a 
car wax tike. Turtle Extra. 

Turtle Extra won't 

run out on you. 



You get more than a great shine. 
When waxed and buffed, this unique 
formulation of w r ax and polymers forms 
a strong protective shield on your 
car protecting it from 
rain. sun. sand, salt-all 
kinds of dirt and weather. 

As long as your car 
is shining, you know that 
Turtle Extra is there protect- 
mg your cars finish. 

Turtle Extra is the 
newest member of the 
Turtle Wax family of pro- 
ducts that help beautify 
and protect your car. 

No, 1 In Car Waxes. 
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Coleman Charger SP: 
Rechargeable sealed power means 
you wont be left in the dark. 



Pack d portable Charger SI 3 
from Coleman. It’s a different, 
better concept in electric lan- 
terns. Better for dependability. 
Better for economy. 

The Charger SP gives you 
scaled power , . . just like the 
new generation of automotive 
batteries . . . so it's virtually 
maintenance free. It’s ready to 
go as soon as it leaves the store, 
YouH never have to fill it. 

Charger SP works three 
ways. From its sealed power 
battery. From any 110- volt out- 



let. From a 12- volt ear battery 
system, plugged into the cig- 
arette lighter. 

It also recharge* from either 
1 10- volt or 12-volt current... 
up to 150 times. 

Your approximate operating 
cost for 2000 trouble-free hours 
is just $1,50. Compare that with 
lanterns that need replacement 
batteries, at costs ranging well 
over $300 for 2000 hours of 
light. 

Anti like you'd expect from 
Coleman . . Ji s rugged, It’s 



built into a high-impact energy 
absorbing outer case, with a 
shatterproof lens. Use it any- 
where, even when it’s turned 
upside-down. 

Take it camping. Keep one 
in your car for roadside emi r 
gencies. Keep one handy zd 
home. Depend on the CiJernnn 
Charger SP. , for performance 
and economy, 

Rvmvmhvr: ('olvttwn tupiipnirni 
van votnv in handy in storms, 
blizzards t and power It tsars ttm. 



The great outdoors 
is too good to miss. 





r tsn Coti-tll-ril ClJfl 'fi Jfl V I'JIT » l*Ji Hif-\ X',rJ1'..H 



PM LOOKS AT 

jEARS 4-IN. BELT SANDER 





YOKE H E AEt LEVER PULLEiY 



he newest belt, .sunder from 
Sears id far from cheap, but if 
you spend a lot of shop time sand- 
ing wood, this tool could pay for 
itself in a hurry. Since I already 
own a heavy-duty Porter Table 
3x24- i richer, 1 hud u good yardstick 
to compare Sears’ best sander to. 
Like most rugged belt sun tiers, this 
one takes getting used to; it takes 
armpower to lift and heft it. But 
once it touches the work, you will 
find the lifting was w p urth it. 





: toger« are kapt clear, lever It pulled 
■ut to Apply tension to the new bell. 



If belt runt Inward or outward, tracking 
screw Is turned to correct belt's travel. 




Since tool a workhorse that makes lots ot dust when using a coarse-grlt abrasive; 
fust collector Is a lung sever. Photo, right, shows dual made In three minutes. 



SPECIFICATIONS 
Model 1178 Dustless Bell Sander 

lectrlcal; Doubto-lnaul&ted. tiO/izo-v., 

80 Hz,, B-C-I 3 M w, UL Haled. 6' 
lwo-wlre neoprene line cord, 
iell Size: 4*24" (4*8" sending surface], 
dolor: liVi-hp. nc-load sperad of 1300 l.p.m., 
1W percent ball and roller beerinfli. 
rice: $64.50. 

lanulaclurcm Sears. Roebuck and Co., 

Sears Tower. Chicago, 111. 00884. Available 
al Sears' stores or through the catalog. 



Its 1x21 -in. belt travels at a 1300- 
feet-per -minute no- load wpeod. The 
actual sanding area is 4x0 in. That 
means you are sanding 24 aq. in, of 
surface, a good reason to buy the 
model equipped with a dust-collector 
attachment — even though this! will 
add about $15 to the tool’s cost. 
— Harry Wicks, Home and Shop 
Editor 
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Roundabout: 

It'$ a cooler 
and then some! 



There's never been a cooler 
like the versatile Roundabout. 
The lock-top hatch opens wide 
for big loads * , . there’s room 
enough for quart bottles to 
stand upright ... a removable 
tray keeps food dry. 

You can also use it as a jug. 
And it’s 
handsome 
enough to 
join any 
party as an 
ice bucket. 

Best of all, it’s a Coleman 
Poly -Lite,* tough enough to go 
wherever your good times are. 






McCulloch. 




You’ve got to saw it to believe it 



-*>: ■ ’ 5 -' - . — 



You get more features for your money 
with McCulloch’s Mac 140 and Pro Mac 10-10. 



These two McCulloch chain saws are loaded sprocket tip bar will moke short work of just 
with the kind of features that make backyard about any job. Plus Chain Brake/Hand Guard and 
projects a whole lot easier automatic and manual oiling. It's McCulloch's 

Take the Mac 140, for instance. It's got Chain best selling saw. 

Brake/Hand Guard to reduce the hazard of kick- Put one of these McCulloch chain saws to * 

back. Big 1 4 JI sprocket tip bar. work , Whether you re cutting fire’ 

Auto-Sharp to sharpen the chain How abouf o McCu^och PfsUy shcJfp wooc | or fenceposts, McCulloch 
with a press of a button. Both 
automatic and manual bar and 
chain oiling. Plus a handy carry- 
ing case. You can't buy another 
chain saw with all these features 
at any price. 

Or the Pro Mac 10-10, built 
for heavy-duty cutting. Its power- 
ful 3.3 cu, in. engine and I6' r 



tor rarne^ & uvy r 




will sink its teeth into your home 
cutting jobs. 




MCCULLOCH 

WITH CHAIN BRAKE 



KEEPS AMERICA BUZZIN' 

McCulloch Corporation 
Los Angeles, California 90009 






HINTS 

FROM READERS 



Attach mending plates to a wall 
by Vi -in* hex nuts and washers as 
spacers to store steel tapes with 
back clips. To store tapes without 
dips invert and screw a spring: 
clip from a clipboard to the wall; 
rest the tape in the dip jaws. 
Reyner 

Make bolt culling easier 



Three nuts hold a bolt or threaded 
rod securely in a vise for sawing 
or filing. Place them on the bolt, 
one alone and the other two tight- 
ened together . — Bob Tom 

Camper's soap dish 

Modify a plastic coffee can lid to 
make a soap dish for camping 
trips. Simply heat the tines of a 
fork and prick a number of drain 
holes in the lid . — Mary Roach 



Mounts for measuring tapes 



Mending plate 

ATTACHED WITH 
1/4" HEX MOTS 








The best pocket knife 
around is an open and 
shut Case. K 



A pocket knife can be 
almost part of you. So it 
should be (he right style. 
And made to last a lifetime. 

Case has been making 
knives that last a lifetime lor 
betier than 130 years. And 
we make them as tough and 
reliable today as we did 
ago . . . putting more 
50 hand operations 
who each knife. 

There are more than 



1 00 Case pocket knives to 
choose horn, With different 
numbers of blades, different 
blade styles and different 
handles. One of them is the 
knife you want to carry. 

Ask about Case pi 
knives at your hare 
specialty store. And 
about our lock-blade 
hunting knives loo. An 
and shut Case is something 
lo have in your pocket. 



The world's 
finest cutlery 



W. R. Case & 

Sons Cutlery Company 
Bradford, Pa. 16701 



Take the Wheel 
In Style! 




There are a tot of new driver con- 
veniences in the 197fi Pace Arrow 
There’s a new automotive styled 
dashboard. Dual swivel sunvisors. 
Even an optional driver's door. Add 
rugged steel cage Vacubond T “ con- 



struction to Pace Arrow’s tradition 
of style and comfort and you have 
a new standard in vacation pleasure. 
See all this affordable luxury at 
your Pace Arrow Dealer. Soon. 



For more information, write Dept. Pft, Fleetwood Enterprises. Inc., Box 7638. Riverside, CA 92523 
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Protected by & FuU One Year Owneicare Warranty. 



BY FLEETWOOD JgJ 
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BETTER ENGINE 
PERFORMANCE 
COMES IN 
BIG QUART CANS 

RISLONE has been working for more 
than 40 yes re for two reason?, 1. It 
is an Engine Treatment designed to 
eliminate causes of many engine 
problems: varnish, gum and sludge. 
RISLONE promotes better oil circu- 
lation, lubrication, coding and gas 
mileage by keeping internal engine 
parts clean and smooth functioning. 
And. 2. The BIG QUART of RISLQNE 
gives you twite as much product 
as in mini 'Cans. 

Best yet, a RISLONE quart Costs 
only a couple of dimes more than 
mini products, and replaces a quart 
of oil. That makes RISLONE a big 
bargain on your auto retailer's shelf, 
Get more for your money in volume, 
in quality, in performance! 



t FBEt: 32 page LUBE TIPS 
Booklet.. Information, i-dees 
and ducwniofl about lu- 
brication. problems and 
performance. Send self- 
addressed stamped enve" 
lope A^jiGVs cr tarfltr 1 . 



THE SHALER CO. 

WJupun, Wisconsin 53963 

In Canada; warren Packaging Co r Ltd. 
Etar&erouah, Ontario 
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STORAGE ORGANIZERS 



Wall hanger is great lor storing odd-shaped shop tools such as Kerf Keepers, 



F — or years manufacturers have 
been Hooding the market with 
all kinds of devices and hardware 
to simplify household storage. The 
result is that there is a large 
assortment for you tn choose from, 
Some are quite good, while others 
are a waste of money. 

The latest entry into the field is 
a product labeled Organizers, from 
Genvin, Designed for use in ga- 
rage. workshop, laundry ami other 
busy areas of the home, these 
devices are practical and, happily, 
extra easy to install. The line is 
offered in two assortments; the 



deluxe package contains eight stor- 
age hooka of a design that permits 
them to be swung aside when not in 
use. The second assortment consists 
of various plastic trays, tool holder 
and a small part? kit. What I 
particularly liked about the system 
is that it is usable tm both Peg- 
Hoard and solid walls. For instal- 
lation on the latter walls, screws 
are anchored in studs. Prices of the 
fixtures range from 99 cents to 
|2,99 each. For nearest local Orga- 
nizer dealer, write Ray Perry + Cus- 
tomer Service, Unlveraal-Gerwiti, 
Coopersvi lie, Mich. 49404. — H.W. 





To hang fix lure, start by marking pitot To create starter tides In soft plywood, 
holes lor Ihe wall moulding plate. lap awl with hammer; or use drill. 




Platt is Fastened wiih pair of shed- 
metal screws lor solid holding power. 






1 




Fin lure is then allppod Inlo bracket for 
use as in Ihe photo at top of page. 




38 POPULAR MECHANICS 







GROUP RATES 
EVERY TIME YOU TRAVEL. 



The bigger your family, the 
more you need to take the Bus. 
The 197 B Volkswagen Bus. It's 
the one vehicle that lets you carry 
the most lor the least. 

In fact, the '78 VW Bus Is 70% 
roomier inside than a full-sized 
domestic siation wagon. With 
practically as much room as a 
van. So ii can carry a family oi 
seven in comfort. With enough 
room left over for your luggage, 
groceries, pels, or jusi about any- 
thing else your group wants lo 
get away with. 

Yet, with all thecarrying space 
the 78 VW Bus costs only a little 



more lo buy than the average 
station wagon and iess than most 
big station wagons. And to run, 
its ahead by miles. Because the 
’79 Bus' peppy, fuel-injected, 
two-titer engine is quieter and 
delivers an estimated 2 $ mpg 
on the highway, 17 in the city, 
according to 1973 EPA tests (01 
course, actual mileage may vary 
depending on how and where 
you drive, optional equipment 
such as automatic transmission, 
and the condition of your Bus.} 
When it comes to versatility, 
nothing compares to the Bus. Its 
rear hatch and big sliding door 



make it a snap to load. The rear 
seal folds down for even more 
cargo space. And the Bus' eight 
picture windows give everyone 
in your group a great view of the 
world With all that space inside, 
the VW 1 ' Bus is still small enough 
outside to be parkable in spots 
that regular siation wagons have 
to pass up. 

So if you want to take your 
group out in style, comfort and 
economy, remember, it's more 
fun to take the Bus. The 
1978 Volkswagen Bus. 

It gives you group rates 
every time you travel. 

oi AiPisii'jj, Inc. 





IT’S MDHE FUN TO TAKE THE BUS. 




COMPARE THE 
ERFORMER LABEL 
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THHU COMPARE THE PRICE 



Our exterior paint has a label worth tom 
paring Because K mart s Performer offers a 
durability promise it covers washing, fading 
blistering, yellowing, mildew anti more 
The Performer goes on so easily and gives 
you a tough, latex finish m over so imag 



Inative colors to complement any home 
And k mart s Performer carries a K mart price 
Next time, make your exterior paint our 
exterior paint The Performer A durable paint 
at a K mart price Available at over 1,200 j 
K mart stores across the USA M 



9-YEAR 

DURABILITY 



Exterior 



PAINT 



A premium 



a Kmart price 





FOR A SUPERIOR 
INTERIOR 



KHANTY 
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The Saving Place 
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WORKSHOP MINICOURSE 



SCREWDRIVER BASICS 



S ince it is used as frequently 
as — if not more often than — 
any other hand tool, the ordinary 
screwdriver probably takes- more 
abuse than all the others. Common 
abuses include use of the wrong- 
size driver to turn a screw home, 
and prying with it as when open- 
ing a paint can. And fledgling 
woodworkers have been known to 
use the tool in place of a cold 




TypKc-al screwdrivers you should have 
In your toolbox: from left, driver with 6- 
in. thank lor most I asks; cabinet screw- 
driver with thin shank lor use in deep. 
Counterbora d holes; driver for Phillips 
screws; abort, stubby screwdriver tor 
ha rd-lo- work-in spots. 

chisel. The most common misuse of 
the screwdriver, though, is mis- 
matching the screwdriver to the 
job. If you use too small a screw- 
driver in a large screw's slot, you 
stand a good chance of damaging 



COUNTERSINK 




Clearance hole (tor shank) I* a must 
when fastening two pieces of wood. 



the driver’s blade. And you arc 
likely to mar the wood surround- 
ing the screwhead if the blade ia 
too large for the screw. You might 
also snap off the screwhead. 

Always pick the driver to match 
the screw. If you lack a Phillips 
screwdriver when one U needed, 
don't try to drive the screw with a 
narrow conventional driver; Be- 




The right way to drive a screw; left, 
insert lip of screw into pilot hole, and 
the screwdriver tip In screw’s slot. Hold 
i he screw perpendicular with one hand, 
use Ihe oilier hand to make certain 
screwdriver Is in same axis as the 
screw. Center, use one hand to keep 
blade steady while the other turns the 
screwdriver handle. Finally, use both 
hands as shown to get good power for 
sealing the screw securely, 

sides burring the screwhead you 
will damage the driver tip. Using 
the wrong type screwdriver will 
almost always cauae acrewhead 
damage. And that can mean sheer 
frustration later when you have to 
remove that damaged screw. 

The average home- repair tool- 
box should contain the four screw- 
drivers jshown. With this assort- 
ment you can handle most house- 
hold tasks. A good fifth screw- 
driver to have on hand U one that 
has a length of squared shank 
beneath its handle. This portion of 
the shank can be gripped with a 
wrench when you have to back out 
a stubborn screw. 

Get into the habit of making a 
pilot hole before driving any 




Motl common I y-osed acrewhead*, lelE 
to right— oval, round, pan, flan 



screw; this is a must, not a matter 
of preference. When working with 
small screws and softwoods, the 
pilot hole earn be made with an awl 
or ice pick. In hardwoods, and 
when the screw location is near 
the end of the board, always use a 
drill regardless of wood type. The 
bit should be sized so that the 







Screwdriver blade should be sized to 
screw. If Jl’s toe big the workpiece will 
be chewed; too small both screw and 
the driver lake a beating, 

screw's thread will bite into wood. 
For example, if you hold the screw 
and bit lined up with the bit 
between your eye and the screw, 
only the screw's threads, some 
shank, and head should, show. 

But w r hen you are joining two 
pieces of material together, you 
must also drill a clearance hole for 
the shank* Here a bole equal In 
diameter to the body shank is 
bored In the tending (top) piece of 
w(ickI. As the screw is turned home 
its head will draw the leading 
piece to the second piece of wood* 
To aid driving screws apply either 
wax or -soap to the threads. 




BY 

HARRY 

WICKS 
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The Trailer 
People's Trailer. 



The tradition of Terry craftsmanship and 
beauty goes back more than thirty years. 

And this year, that tradition continues. 
There are gorgeous new interior — 
including v-grooved wainscote paneling 
and handsome wooden valances. 



There's also a new spacious one-piece, 
mlled-edge countertop in the galley. 

See all the new Terry features— at 
your Tarty Dealer. 

And check out the brand new Terry 32 r 
luxury 5th wheel model! 



F« more Information, writ? Pepcm, FlwtwootJ Enterprises,. Ine, Bo* 763ft. Riverside. CA 92523 





.there’s no better way 
to go motoring 
and pedaling too.” 

Auto Editor, Popular Mechanics 

Tho Auto Editor of Popular Mechanics 
Magazine evaluated the BifteBug as an alternative 
to mopeds ... and his choice was the BikeBugl His 
two-page Product Report. (Dec. '77), was based 
solely on quality, design and performance. Price 
was nev&r a consideration, even though mopeds 
cost hundreds of dollars more {complete reprints 
with our free brochures). 

The Bike Bug engine and front-wheei-drive 
unit bolts in minutes to the front fork of any bike, 
from 1 0-speeders to adult bicycles. It runs up to 24 
Tnph, gets 215 mpg, operates quietly, starts auto- 
matically, has a One-Yea* 1 Warranty, end allows 
normal pedaling, even with the engine running. 

For superior oil- round performance 1 , 

jnegard/ess o t price r it's the BikeBug, And Popular 
Mechanics agrees. 

AquaBug International, Inc, 




Dep t PM 6 100 Merrick Rd, Rockville Centre, N Y., 11570 - (516) 536-8217 



n*w Please fiu&fi Me : □ F res Brochures. 

Address □ A pi kefiug: S175. plus SIO Shipping costs. 

Crty , □ MASTER CHARGE □ BANKAMERICARD/VI5A 

State ^ Zip H Exp 

(fiffy Residafits aUd taxi 0 Chech □ Cashier's Chech □ Money Order 



HINTS 

FROM READERS 



Instant thumbscrew 




Make a thumbscrew from a slot- 
tftd-head holt, washer and quick- 
setting glue. Squeeze glue into 
.slot and insert the washer. File or 
cut the washer edge Hat so it sits 
securely . — Walter E. Burton 



Versatile sawhorse 




Make a folding sawhorse by 
hanging two pieces of plywood. 
Add a screw eye to each unhinged 
end and rig a stiff wire support so 
the pieces are 45 a apart . — Bob Tnm 



Bracket for small-parts jars 




The 90 a brackets in a child’s con- 
struction set make ideal hangers 
for small-parts jars. Bolt brackets 
to lid centers and hang jars from. 
i( U p hooks. — Ken Patterson 
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The Marines 



Jii'SjHxl. Ii's Uwn part of ihv Marinos Jen - over 2110 yours* 3c comes from a joh well done. And whether that job i- 
■ fading a squad of 12 Marines, or mastering a complex radar system* we II make sure you get the skills to doit best. Ii 
t i spiel is ixirt of your job requirements, mail the card. Or call M(HM2]k2G0(h toll free. In California* 800-2A2-II2 1L 



Maybe you can be 
one of us.dtsa, 












CAR CUNIC 

SOUJTONS 
FOR MECHANICAL 
HEADACHES 
BY 

MORT SCHULTZ 




PenguIrMoed Sky hawk 

My aggravating problem con- 
cerns a 1975 Ruick Sky hawk that 
for aim out three yearn has been 
wearing tires prematurely. The 
dealer has given jne the runaround , 
and the condition has cost me over 
$509 for tires and one alignment 
after another* 

Notv, an indeperident mechanic 
tells me that special parts from the 
Moog Co,, which include offset 
lower control arm. bushings, will 
clear up the trouble. He tells me it 
isn't possible to effectively adjust 
positive camber to compensate for 
the car's I-beam , which bends out 
and tips the tires to cause rapid 
wear. This mechanic sags Buick is 
aware of t.he problem , but no one 
Pve contacted at the dealership or 
in Detroit will acknowledge that, it 
exists. How can the problem not 
exist when a eon* para# such as Moog 
manufactures parts to remedy the 
problem? — Emjenv C. Okin, Harts* 
dale , N.Y. 

The problem exists E But whether 
your dealer knew how to correct the 
trouble according to Buick's pre- 
scribed procedure is another mat- 
ter, A Buick official says that the 
trouble is not because of camber, 
but because of toe-in. 

Assuming there’s no damage to 
the front end* he says that the solu- 
tion lies, with disregarding written 
front-end alignment specifications. 
Set toe-in exactly at 0 inch — not % 
inch or even i/16 inch from 0 as 
the service manual says t Then, 
inhale front tires (cold) to two 
pounds more than the specification 
in your owners manual. 

; High roller 

My 1975 Ford F*100 pickup has 
had a very had vibration between 
45 and GO mph from the first day 
of purchase. The dealer changed 
the driveshaft, balanced wheels, 
adjusted this and. that , , and changed 
the tires before he told me to get 
lost* h there anything you caw 
advise that may help? — Wallace 
Wiele f Washington, Mo. 



Back in 1974, Ford issued a 
super service bulletin that deals 
exclusively with light-truck vibra- 
tion. The bulletin’s number is 38A 
(2/22/74), Any shop attempting to 
solve a vibration problem without 
abiding by the diagnosis pro* 
cedures outlined in this bulletin is 
shooting craps. My advice is to 
bring this bulletin to the attention 
of your dealer's service department. 

Sealed with a kiss 

The four -cylinder engine in my 
1975 Pontiac Aptrc is really start * 
ing to leak oil from around the 
aluminum head. When I first 
bought the car , I had to add a quart 
every week. 1 changed the gasket, 
but this hasn't helped. The oil is 
definitely leaking from the head , 
Ideas t please. — Leo Scalia , Mon* 
treat, Que. 

Here’s one. Buy a tube of rubber 
silicone sealer made by Dow, GE or 
3M. You can try tu seal the area 
without removing the head by 
cleaning the surface and laying a 
bead around the joint. However, it 
would probably be better to take 
off the head, clean surfaces, apply 



the sealer to both aides of the 
gasket and install the gasket and 
head. The sealer is used to fill voids 
through which oil might leak. 

Comforting thought 

Here's nra idea that ram# literally 
save do-it-yourself readers of Car 
Clinic a pain in fAe raerfc. In this 
auto shop, we found that lying on a 
creeper under a car for an extended 
period almost always results in a 
stiff neck , We removed those low 
profile h ead rests anti replaced 
them with tufted car seat head re ■* 
xt mints, which we obtained in auto 
salvage yards. — Ed. Mayover, Sara- 
sota t Fla r 

Good idea. Thanks, Ed, 

Blowing ballast 

1 have a 1973 Dodge pickup truck 
with an electronic ignition system 
( 2ZS-cu,-%n, engine). In the five 
years I've owned this vehicle, I 
hare replaced the electronic control 
unit four Cara you tell me 

what the Dodge dealer can't — that 
is, why these units fail f He says 
the problem is “ unusual, n which 
hardly helps. — Larry Hynael 7 White 
Castle, La. j 

One good reason for damage to 
an electronic control unit is a bad 
ballast resistor. The ballast: resistor 
ha* a dual role, During low speed 
operation, current ia maintained on 
one side of the resistor for a period 
of time. This allows the resistor to 
heat up, which increases resistance, ; 
This increased resistance reduces 
voltage in the ignition primary 
circuit, protecting the ignition coil 
from high voltage. 

The other job performed by the 
(Pte ase tur n fo aagg SQJ 



CAR CARE 





Understanding 

compression 



There may be more to 
Interpreting compression 
than simply comparing 
compression gauge read- 
ings with the manufac- 
turer's minimum compression specifi- 
cation*. Many engine manufacturers state 
in spec idea lion chart* that compression 

pressure of the lowest- re ad ing cylinder should be more than 75 percent d the 
highest reading cylinder. For example, if Ihe reading ol cylinder showing the highest 
compression is 135 p.s.i,, than reading Of Cylinder shewing the lowest Compression 
should not tie below 101 p.s.L Failure of an engine to meet this standard 
denote* a serious Internal defect. 
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Mis* Budwtistr, Njlional Unlimited Hydi-npljm: Champintu Ownm - Jkrniu 1 itik\ Prswr — Mickey Rcxnufuk 



The [National Champion 
asks for Pennzoil. 

Whether you're a her a championship or not, you 
can always depend on Pennzoil quality. Quality that is 
found in the whole family of Pennzoil products. For 
your car, truck, boat, plane, motorcycle. In tact, Pennzoil 
makes a lubricant for almost every kind of engine. 

So remember Pennzoil, the ask -for motor oil. 

For quality performance* 





CAB CLINIC 

{Continued from p age 43) 

ballast resistor is to limit voltage to 
the electronic control unit during 
engine starting. This is a protec- 
tive function. It isn’t often that the 
ballast resistor is too weak to do 
this. But if the resistor isn't per- 
forming this function as it should, 
the electronic control unit will fail. 

Replace the ballast resistor. It 
may waive your problem* 

Full of fish 

I'll bet yoidll get wore than nne 
letter faking issue with yon for 
calling sidewall cracking of radial 
tires a “fluke/' fCar Clinic, page 
SO, Jan . *78). When 1 bought my *76 
Oldsm obile Omega, / shot $162 
extra for a set of Uniroyal FTd.c 1 ,1 
raised-letter steel-betted radiate. 
Since 18,500 miles, the tires have 
been, reached so badly on the side- 
walls it’s downright frightening. 
The Olds dealer referred the prob- 
lem to Uniroyal, which ''generous- 
lid' offered to give me a new set of 
the same tires for only St 00 more. 
Some fluke. — Dale Howuy, Battle 
Creek, Mich * 

Some Huke is right, Dale, I did 
get more than one letter taking me 



to task for that dumb crack. More 
than one? Dozens! Some readers 
told of blowouts they experienced 
with tires that had sidewall crack- 
ing, Com plaints weren’t confined to 
Uniroyal but also included Good' 
year. Bridgestone and Sears. Now 
that Car Clinic readers are fore- 
warned, thanks to people like you, 
they should he forearmed. 

Explanation for the cracking? 
Here's what Goodyear says: 



"In most cases, cracking in the 
sidewall rubber is caused by an 
ozone condition. Ozone is a form of 
oxygen produced by electricity. Ev- 
ery effort is made to prevent this 
from hapE^ning; however, it some- 
times occurs and in varying de- 
grees in different sections of the 
country. The sidewall rubber on a 
tire is actually a protective cover- 
ing for the (.‘arouss and all of the 
strength of the tire is in the fabric. 




Language lesson 

Take note, those who think 1 'venturi 1 ' 
is an Italian word for alrconditfan- 
ing* A venturi Is the constricted, 
thro a hike passage In a carburetor 
that increases the velocity of the 
air passing through it. When the 
venturf walls got coated, the re- 
suit is passage of a richer-than- 
normal fuel mixture io the en- 
gine, This coating is e result 
of dirt panicles that cling to 
oxidized gasoline vapors. What 
do you do about it? Remove the 
air cleaner. Look straight down 
Into the venturi's throat. It 
should be shiny. If it Isn't, swab 
the throat thoroughly with a small 
brush that you have dipped In some 
lacquer thinner. That should do it. 
















GRIlElf 
RELIEVES 
JOCK ITCH 

Chafing, Rash and Other 
Annoying Groin irritations. 

Itching? Chafing? Rash? Get fast relief 
with Cruex, the leading Jock Itch product 
in America. Cruex soothes. Relieves* 

And it s medicated to fight the causes of 
Jock Itch, Use Cruex aerosol or squeeze 
powder for easiest application, or new 
formula Cruex cream for more concen- 
: rated medication. Get Cruex, There’s 
nothing like it for Jock Itch. 
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With Elmer's Carpenter's Wood Glue 
vou don't need a pro's hands 
„ it the pro's touch. 






Qmer's* Carpenter's Wood Glue is a 
special wood glue for all your woodwork- 
ing projects. Jl penetrates well in hard 
and soft woods and forms a heat and 
water resistant bond that's stronger than 
the wood itself. 



■A.s defined by Federal Hazardous Subsfl.inces Act. 



It's also better because it "grabs" imme- 
diately and dries fast. Vet it allows 
realignment before it sets. So you can 
pin surfaces as soon as it's applied. 



Elmer's Carpenter's Wood Glue is also 
sandable. paintablc and gumming 
resistant, Its non-toxic* solvent-free 
formula also washes off your hands 



and project with water. So you won j 
get light spots when you 
stain near glue joints. 

Elmer's. When results count. 




Superficial cracking in the sidewall 
will not detract from the overall 
strength of the tire. lf 

Public pubs 

/ am interested in owning rr ropy 
of a workshop manual for the 1977 
Mitsubishi Celeste, known in the 
United States ns Plymouth Arrow* 
/ wish to inquire if you know of 
any publisher who has produced 
such a manna l, — Blias V, Guerrero, 
Pas ay City, Philippine, k. 

Chrysler Carp, has a liberal poli- 
cy concerning the distribution of 
publications to the public, You can 
order the manual for the Celesste 
(Arrow) from PDM Services, 
Chrysler, Bos 02807, Detroit, Mich. 
■48202, It costs $10. 

Other publications that are avail- 
able are shop manuals for domestic 
paeaenger can* from IDG3 to 11)78; 
shop manual a fnr import passenger 
cars (Arrow, Colt, 78 Challenger 
and Sapporo, Cricket) from 1071 to 
1978; shop manuals for light-, me- 
dium- and heavy-duty trucks from 
1965 to 1078; shop manuals for 
Sportsman vans and sport utility 
vehicles from 19G4 to 1078: shop 
manuals for motor homes and mint 
motor homes from 1970 to 1978; 
owner's manuals for all vehicles 



except the 1966 Chrysler, 1971 Colt 
and 1972-73 Sportsman; and tech- 
nical service bulletins book form) 
for 1975. 1976 and 1D77 models. 

Allow 30 to 45 days for delivery. 

Star lore 

/ can't budge the rear brake 
drums on ?m j/ 197£ Pontiac Fire - 
bird, so I can inspect the linings, 
Pre pried, tapped, pulled, applied 
heat, cussed and prayed. What 
now? — J, TP Bur ford, Laurel t Md , 

Try backing off the brake shoe 
adjustment. The linings may be 
binding the drums in place. 

You gain access to the adjusting 
screw star wheel by knocking out 
the kneed area or removing the 
hole [dug in the backing plate. Hook 
the actuator lever with a piece of 
wire and pull it oJT the star wheel. 
Now, engage the teeth of the star 
wheel with n screwdriver and ro- 
tate the wheel upward. This wilt 
back off the brake shoes and free 
the drum. 



GOT * PROBLEM: WITH YOUR CAR? 

Just tnk More stool it. Stud your question 
to the Csr Clink, Popular Mechanic*. 224 
Wflsf STtfi 5t r New York. IV, Y. 100I&. WfilJ* 
fa tiers ciirnot be answered JntfivJfJuairy, 
prpfaJsrni that ar« of g&nsraf Jji ferret wiif be 
published m the c&fumrt. 



SERVICE TIPS 

■ The Consumer Product Safety Com- 
mission has banned patching com- 
pounds that contain "respirable free- 
form asbestos,” which is considered a 
highly carcinogenic substance. Accord- 
ing to the Automotive Parts and Acces- 
sories Assn., the ban does no] "el this 
lime extend Id automotive patching com- 
pounds containing asbestos, M sc they 
are still on the market. 

■ This applies to the fuse panels of 
Ford, LTD II, Th underbid, Mercury and 
Cougar with si rcond it loners manufac- 
tured before October 1977. The location 
of the airconditioner dutch circuit is 
marked as being connected to the back- 
up/turn signal fuss when. In fact, the air 
conditioner clutch circuit is connected 
to the windshield wiper fuse. This means 
that if the compressor clutch doesn't 
work, you should replace the windshield 
washer fuse. Picture the poor guy who 
tries to track down ihe cause of Ihe 
problem without knowing this, 

m Here's the latest Information on 
Chryslar's battle of the pump. As Ihe 
company puts it, "So improve vehicle 
driveability and vehicle reliability 1 ' ihnt 
suiter when the accelerator pump cup 
swells, a new pump cup and retainer 
have been issued. This one applies to 
1975 through 1977 models equipped 
with Carter Thermo-Quad carburetors. 
The package has part No. 40948E7. M 
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U.S. esse mb I y plant. 



Mirage from Mitsubishi 

Hot on the heels of its Chit I letter 
and Sapporo, Mitsubishi Motors 
has another new 
car for Chrysler, 

The Mirage, Mit- 
subishi's first 
front-wheel- 
drive car, has 
just made ft* 
debut in Japan and is 
shown here in it? top-. f-the 
line form: the MOO GLX. We 
haven’t seen this mini yet, much 
lesa driven it. but if it's as nicely 
put together as are the Dodge 
Challenger anti Plymouth Sapporo, 
the Mirage'll make its mark here. 
It, too, will be powered by engines 
with the slick MCA-Jet System 
(page 104, Oct, '77 PM). In Japan, 
transversely placed, 1200 and 1400- 
cc versions power the Mirage, 
Here, the 1600-cc, jet valve, Silent 
Shaft Four will certainly he used. 
Another feature of the Mirage 
is a manually engaged overdrive 
on third and fourth gears. This 
setup, named Super Shift, will be 
like having six forward speeds. 
Other mechanicals include front 
disc.: brakes, radial tires, rack-and- 
piniun steering and four-wheel in- 
dependent suspension. The car is 
mi a wheelbase of 00,5 inches, 
overall length is 140.2 inches, 
width is 62.4 inches and weight 
about 1700 po Linds, 

Look for the Mirage to arrive 
here this fall as a "70 model in the 
Colt lineup. It should be priced to 
compete with the king in this 
dans, the Honda Civic. 

Pickling with relish 

One thing you have to [earn to 
become a full-fledged car nut is 
how to pickle an engine. You must 
know r how to lay up your cars prop- 
erly for those months or years you'll 
be overhauling or restoring. The 




Oaca tporii racer, vtaiag* 1954 , gets a 
brake overhaul Irom Richard Ford ol 
the Brtggi Cunningham Auto Museum. 



same is true for auto museums. 

The Briggs Cunningham Auto 
Museum in Costa Mesa. Calif,, has 
its own preservation techniques, 
one of which is especially intrigu- 
ing. All cars in its collection are 
getting brake overhauls that in- 
votve replacement of conventional 
poly glycol brake fluid with Dow 
Corning silicone fluid. If you’ve 
worked with conventional fluid, 
you know what a great paint 
remover it lh — au you can’t be 
sloppy ! Silicone fl.utd won't remove 
paint or absorb moisture. 

Accumulated moisture in brake 
systems often causes galvanic and 
electrolytic corrosion of wheel and 
master cylinders. When that hap- 
pens to parts on one-of-a-kind ears, 
you can't buy replacements. So It’s a 
good tip for longer car life* 



1978 Alfa ftomao 




Spider Veloc* in Fl Brabham- Alfa paint. 



This year Niki Lauda is on the 
Grand Pets circuit with Alfa 
power in defense of his World 
Driving Championship, having 
switched from Ferrari. So it was 
to be expected that Alfa Romeo 
would celebrate the fact. They 
have transferred the color scheme 
on Lauda's Brabham- Alfa Formu- 
la 1 car to their ’78 Spider Veloce 
and added gome racy hardware to 
make a "Niki Spider/' 

The more recent additions to the 
Alfa line are the Sport Sedan and 
Sprint Veloce. introduced as Alfet- 
ta models in J075 (page 02, Nov* 



'75 PM). They've been refined 
since then with the sedan receiv- 
ing the moat attention for ‘78, All 
share the sweet, fuel-injected, 
dohe, aluminum, two-liter Four 
with five-speed gearbox. Prices 
(East Coast), start at $8000, I like 
Alfa's nd slogan: "For people who 
consider driving an art. 1 ’ 

Motorsportft in the Thirties 

1 had no idea when 1 was a wee lad 
that John Dugdale, the reserved 
and most gentlemanly publicity 
manager for British Ley land, was 
scooting around England and the 
Continent in all manner of racing 
cars, and rubbing elbows with the 
speed heroes of 
the day— until I 
read his fas- 
cinating book, 
Great Motor 
Sport of the 
Thirties — A 
Personal Ac- 
cov.nL 

We all won- 
der iv hat the 
world was like 
at the time of 
our birth, and 
this volume has filled me in on rac- 
ing in Europe at the time of mine. 
The chapters are arranged by forms 
of the sport ! rallies, sports car rac- 
ing, voituretle, track, Grands prix 
and speed records. Two Continents 
Publishing, 30 East 42nd St., New 
York, N.Y. 10017; 

Safe driving incentive 

Have you had to renew your driv- 
ing license recently? Many state 
motor vehicle bureaus are sending 
out little cards with iicense renew- 
al forms* One look at the card 
and you'll buckle up and drive with 
the utmost concent ration. These 
little cards, which you can elect to 
sign and send back, could be more 
effective than any safe-driving 
campaign in getting folks to shape 
up and drive right. What is it? An 
organ - do nor card. PM 





Dggdale’e sketch 
lor Chapter 3. 
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Introducing our two-barrel, 
four-cylinder, twelve-valve, 
smooth-running, 
low-emissions wonder. 




If you're really into cars and driving, you 
should know more about our amazing new 
MCA -Jet System with Silent Shaft, We think it r s 
one of the most significant engine developments 
to come down the pike since the first American 
high-compression VS. 

First off, it offers all the advantages of a four- 
cylinder engine. ..but without the vibration usually 
associated with the proverbial 
"four-banger/ 1 Its unique 
Silent Shaft design (available 
only with the five-speed 
manual and automatic trans- 
missions) is the reason. Two 
counterbalancing shafts 
rotate in opposite directions 
to cancel out the noticeable 
power pulses inherent in 
normal four-cylinder designs. Inducij0n and 

Now comes the MCA- Jet compression phase. 



A cutaway of our amazing little engine 




part of our system. MCA stands for Mitsubishi 
Clean Air, The MCA-Jet System meets , even 
exceeds... the stringent emissions requirements 
now in effect in both Japan and America. Without 
loss in performance, too. A revolutionary new 
cylinder-head design that incorporates a third, or 
"jet" valve does the job. This valve introduces 
an extra swirl of air into the combustion chamber 
which swirls the fuel-air 
mixture and promotes a faster, 
more even, thorough burning 
of the mixture at ignition. 

The MCA-Jet System, lt r s 
a simple, yet highly sophis- 
ticated. answer to a very 
complex problem. The kind 
of answer you would expect 
from people who care about 

Ignition and CarS and drlV,n 9 aS ™ ch 

Combustion phase, aS yOU tfO, 




A 



MCA-JET S/STEM. 

Exclusively available on Dodge Challenger, Dodge 
Colt. Plymouth Sapporo, mid Plymouth Arrow. 



MITSUBISHI 

MOTORS CORPORATION 






Horse and 
buggy buff* 



Two participants drive through obstacle 
course before gymkhana In "show buggy,” 



Front wagon o9 Irek is a scale reproduc- 
tion hauled by a malehed Shetland learn. 



Two years ago, to mark the U-S. Bi- 
centennial year, he and his wife 
drove their covered wagon behind 11 
mule team all the way from Yuma, 
Am-,, to historic Valley Forge, Fa., 
on an "Eastward HoE” trek. Bud, by 
the way, is 73. Hi? wife, Brownie, 



N ow it's something known as 
“buggy nuttery." In certain 
parts of the country, largely west of 
the Mississippi, the new' art form is 
the “sporty" way to take a weekend 
drive if you're fed up with sports 
car rallyea, and prefer hay-fueled to 
foss il-fuded t r a nsportrtt j on. 

Purist buggy buffs usually ac- 
quire their hardware from the cob- 
webby recesses of family barn lofts, 
or at antique auctions if there are 
no barns in the family. Less fussy 
folk may settle for a good reproduc- 
tion. Some do-it-yourself Popular 
Mechanics types have even designed 
and built duplicates of classic wagons 
and carriages in order to join the 
week-end trekkers on their "drives" 
into the past. 

Enthusiasts usually rally at the 
ranch or farm of a fellow buff, 
where they stage a gymkhana com- 
petition in buggy-handling on an 
obstacle course they set up, and 
wind up with a cross-country out- 
ing. 

A typical Sunday "buggy drive" 
was held recently cm the Scottsdale, 
Ariz. r ranch of Bud Brown, an expa- 
triate from New York State who 
took to the open-sky- horse -count i-y 
after graduation from Dartmouth. 



is 70, 

The Brown buggy rally began as 
buffs arrived, unloaded wagons 
from their carry-all trucks, backed 
horses from van trailers, harnessed 
and hitched up, and showed off 
their rigs on warm-ups through the 
sage brush. The wagon master gave 
the "Wagons ho 3" and participants 
lined up for a go at the obstacle 
course, set up on the "back forty." 




A “hurra buggy” lakes the obstacle course 
(top), with junior riding nest to "dad." 
Raliyers help onload a H-»aaie Clydes- 
dale wagon from 91* gas-buggy transport. 




Rallyers took turns walking and 
trotting their rigs through the 
course, backing and biting into nar- 
row "stalls," weaving through tight 
spots around the desert cacti and 
the like. 

Some people might say that such 
gen tee li competition lacks the white- 
knuckle thrills of the up-to-date 
counterpart, in which brute- pow- 
ered aiE-terrain gas -buggies vie for 
the honors. But just try to tell that 
to a horse-and-buggy buff, lie 
might point out that his hay- 
burners don’t tear up the landscape 
the way some machines do, More- 




Four passsengsr$ in "IJghl spring wagon" 
head across desert for ride and picnic. 



over, there’s a lot more to maneu- 
vering a one- or two-hp rig than 
just hipping the old steering wheel. 

Following the gymkhana, picnic 
lunches were put aboard and the 
buggies set out across the desert to 
a flat, grassy area with a mountain 
backdrop for scenery. Here, rigs 
were drawn into a semicircle, lunch 
baskets brought out, animals wa- 
tered and fed, and everyone viaited 
around, admiring each others' wag- 
ons and draft animals. No one com- 
plained about the lack of marauding 
Indians. 

When the festivities were over, 
horses were harnessed up again 
and, at the wagon master’s “Wagons 
ho i" the buffs headed back to their 
parked 20th century gas buggies, 
where horses and rigs were loaded 
aboai^ for the trip home, 
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Head for the big 
Pick A Pair display 
at your favorite store 
It's the smart way 
to buy Bud®, 
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SMALL APPLIANCE REfAIR 

What to do when your 
food processor stops 



A lthough food processors are sell- 
ing like crazy, there is little talk 
about how to fix 'em when they 
break down. Many manufacturers 
are being closc-mouthed about re- 
pair procedures. Here PM let's you 
in on some good news: Repairing a 
food processor is as easy as whip- 
ping egg whites in one. 

Since replacement parts are some- 
what hard to got, it would be a good 
idea to call your dealer to sec if 
parts for your machine are avail- 
able. If they aren’t, you may be able 
to substitute a "universal” part. 
Disassemble the unit, find the defec- 
tive part and take it to a store that's 
listed in the classified directory 
under "Electric Appliances — Small 
— Supplies, Parts." 

Units are simlllar inside 

Hamilton Beach is one maker that 
did provide us with useful informa- 
tion. There isn’t much difference 
between their unit and most other 
makes when it comes to trouble- 
shooting and repair. However, there 
is one notable difference between 
some units ; Most use a cogged belt 
and two pulleys to drive the shaft, 
But some use n gear train. 

Except for this, internal mecha- 
nisms are much the same from unit 
to unit. Parts include a universal 
motor; a rectifier (diode) that con- 
verts incoming a.c. to d.c., which is 
needed to run the motor; on-off and 
safety switches; and a power cord. 
These are the parts that cause prob- 
lems. 

Two common problems 

There are only two major prob- 
lems that occur with any degree of 
frequency : 

1. The motor won't run although 
the on-off switch is "on" and the 
bowl and bowl cover are locked in 
place. Locking the bowl and bowl 
cover in place trips the safety switch 
to "on.” 

2. The motor runs, but the shaft 
n nd blades w on't turn. 

Motor won't run 

The causes are the following; 

■ No power 
■ Defective power cord 
■ Defective on-off switch 
• Defective safety switch 



■ Defective rectifier 

■ Defective motor 

Caution: Observe safety practices 
when troubleshooting and repair- 
ing. For example, don't leave a blade 
or disc attached. 

Start by plugging the processor 
into another outlet in a different 
part of the house. If the motor starts 
running then your problem is with a 
defective house line — not with the 
unit. 

Check the power cord for damage: 
Turn on the machine. If there’s no 
sign of life, Ilex the cord over its 
length, Tf there's sporadic action, re- 
place the cord. 

Next, unplug the unit, remove the 
assembly screws from the underside 
of the bottom housing and separate 
the top and bottom housings. Don't 
force them apart. If they stiff hold 
tightly together, look for hidden 
screws— for example, under a no- 
menclature plate which you may 
have to pry off. 

Check all connections for any that 
may have come loose. Also look for 
burned insulation on wire leads. 
Replace defective leads. 

When you test the rm-nff switch, 
the power cord has to be plugged in 
with the safety switch engaged. 
When you test the safety (twitch, 
the t>ower cord has to be plugged in 
and the on-off switch haa to be 
"on." Test these switches by care- 
fully using a jumper wire to bridge 
the switch terminals (or remove the 
switch leads and temporarily tape 
them together!, Tf the processor 
comes to life in either case, replace 
the switch involved. 

At this point, only a small recti- 
fier and motor remain as causes for 
failure. Replace the rectifier. It isn’t 
expensive. With luck, the motor will 
run now. If not, you probably need 1 
a new motor. 

Shaft woft’l lurn 

A bent shaft could cause this 
malfunction, but a bent shaft is not 
a common occurrence. It is morCj 
likely that the belt has broken or 
one of the pulleys has stripped. If 
your food processor uses a gear- 
driven shaft, one of the gears prob- 
ably has stripped. The solution, in 
any case, is to find the defective 
part and replace it . — Mart Schultz 
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You’re gonna love our Great Little Car. 
Mazda GLC 5-Door Hatchback. 




Great little piston engine. Great little goodies. Great little price. 



Introducing the 
Greater Little Gar. The GLC Deluxe 



5-door Hatchback. 13770**1 A roomy new Deluxe GLC in a whole line of roomy GLGs for 1978, 
The GLQ 5^door is for those who believe the only thing better than a GLC hatchback with 










CHOICE QF TRANSMISSIONS 



three doors is a GLC hatchback with five. 

It has GLC's split rear seat, standard. Which lets you take a back-seat passenger along, along 

with two weeks' groceries or golf clubs or luggage or what have you 
Both seats folded down meals a plushy carpeted deck. Very nice. 
There's a nifty little button under the dash that electrically 
unlatches the hatch, (You may open the 
hatch from the outside, too, ) 

It has three transmissions 
to choose from, 4-speed is 
standard, while easy 
automatic 
and frugal 
5-speed are 
available. 

There’s simply much more than you’d ever 
expect in a car its size. But. for not much 
money And that’s the case with every GLC 
model’ the GLC Standard 3-door Hatchback, 

GLC Deluxe 3-door Hatchback, and GLC Sport, 

Mazda’s Great little Car Is a great little 
oar You're gonna love it, 

SFJJT 3 LEAH BRAT 



BXM 0 TE 

HATCH BII.XAM 



' tm eSfcur.MaS based cn 
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and aptiana! Ajuipr^m 
42/33 rung Gild 
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ranje from I&45 tt 



46 

MPGIfWAY 

35 
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GLC. Now, four great little cars in all, from $5248.** 




Not the same old grind 

A surface or cutter finder becomes a cylindrical grinder with the Mini-Grinder. 
The $175 unit Is said to grind within ±.0001 inch and perform like much more 
expensive machinery. Metro Tod Co., 7325 North Hamlin Ave., Skokie, Ml 60076. 




Through the door, coldly 

Frlgldalre's top refrigerator features the 
Refreshment Center, which dispenses 
Ice, two aerated beverages or chilled, 
filtered water. The unit is said to 
reduce energy waste from door open- 
ings. Model FPE20TJB is about $920. 





Soil storer 

Store different soils and such in the 
Barry Bench. Gravity-feed hopper dis- 
penses soils at work level from com- 
payments. Shelf slides out; unit assem- 
bles easily, maker says. The 24x30x60- 
Inch model Is $154. Keep It Green, 2600 
Arrow Lane. Riverwpods, III. 60015, 



Flue bug 

Combustible deposils in chimneys must 
be regularly cleaned lo prevent fires. 
Jiffy Chimney Cleaner can clean ma- 
sonry or steal flues 7 to 12 Inches wide. 
About $40. Oak Grove Enterprises, Box 
47A, Forlstell, Mo. 63340, 




New-old drill bits 



Greenlee sold hand-finished double- 

twist auger bits like those for over 70 
years. Now they've been reintroduced 
at customer request. A 13-bit set sells 
for about $95, with wood case included, 
at hardware stores, Greenlee Tool Co., 
2136 12th SI., Rockford, III. 611Q1. 




56 POPULAR MECHANICS 





ike the feeling you get every lime 



( onsistenily smooth, Sip after sip. 




JUI41TS IlSSlW OrtlWK L IfffllJINl ftEKPED ^UlSREl. «0ff9« PtCQF. GUIN HFlilML SPlRIFS. 



^DOTh A& Sl^ 



you share the sounds and Ihe smells of 
a misty morning C. 

Luke the feeling you get every time 
vou taste Smooth as Silk Kessler 



Year after year Money just can't buy 
a smoother whiskey 



SMOOTH AS SILK 

KESSLER 




For up-lronl comfort, and advanced von design, 
nothing comes close to Ford It you're ratify 
into vanning, yoxJ’re Into Ford! 








FORD 

FORD DIVISION 



TS'ANWVTPSAPV 



VAKILi Y Want a van afroady customized inside and 
out? "Cruising" Van's tor you. Comes with new trick paint, plus 
carpeting on door, insulated woodgrained well panels end full- 
length bead Finer Or go Pinto Cruising Wagon— wilh wagon 
up front, wide-open van room in roar. 



Ol all Ford Trucks 
ru 91 sic red over ihe last t 2 years. 
33 Out ol 100 are still on the job 
(Based on Cumulative raQlilralioiu at el 7>W# J 





THE PM GARAGE 



CAPSULE REPORTS ON NEWAJTO 
PRODUCTS By THE EDITORS 



Thumb wheel ratchet 




Thumb-wheel ratchet I* for tight places. 



T found S-K Tools' new quarter- 
inch thumb wheel ratchet terrific 
for reaching into cramped 
spaces. It gives good leverage 
and maneuvers in the tightest 
places you'll encounter under your 
hood. Thumb- wheel set comes in 
an 8-piece pouch 
— six suckets 

plus the ratchet 
and a short ex- 
tent ion. All are 
Compatible with 
your present 

quarter - inch 
tools. We have 
seen S-K Set No. 
4908-78 in auto 
parts stores for 
112. Or order 
from S-K Tool 
Group, Dresser 
Industries, 3201 
North Wolf Rd„ 
Franklin Park, 
III- 6Q1S1,— M.L. 

Battery corrosion tormina lor 

In the old days, half the times I 
had no-start problems, with vari- 
ous cars, the culprits were dirty 

battery posts and terminals. That 
was before discovering the many 
ways you can 
treat your 
posts. One is 
with a spritz 
of VR5 bat- 

tery terminal 
cleaner. It 
wipes out that 
buildup of 
white cor- 
rosion and 
prevents fu- 
Terminal clearer. ture buildup. 



VRS aerosol can (7 oz.) is $3.50 
from Valley Research Systems, Box 
294, Hewlett, N.Y. 11&57,— Jtf.Z,. 

Synthetic chamois 

"Okay, what's in the tube?" ask 
friends who see the product con- 
tainer labeled "Fireman's Friend/’ 
There's no way to know that it's a 
synthetic chamois. It got its name 
because its first users were fi re- 
men * say the diatributora. (Well* 
you've never seen a dirty fire en- 
gine, have you?) This "high- 
quality plastic-sponge "akin' 1 or 




" Fireman's Friend" li syndic lie chamois. 



"total towel" as its variously 
Culled by itn m Likcrn, 17 by 27 

inches and costs $9 — cheaper than 
a real chamois skin. Yes, it works 
almost as well, is tough and dur- 
able, doesn't dry out in time like 
an animal skin, doesn't rot, is 
grease resistant and is convenient- 
ly stored wet in its own case. But, 
no, it doesn’t fee! and smell like 
the real thing and I’m enough of a 
sensualist to stick with chamois. 
Fireman’s Friend, Inc,, Box 64, 
Elmhurst, III- 60126,— B.H. 



$1 a peek 

You really can't put a price on any 
extra margin of safety you can get 




Broaden your vision with stick-on mirror. 



W 




Ratchet comes 
with sockets 
and extensions. 




on the road. This Blind Spot Mir- 
ror is only a dollar but it might 
make a big difference — between a 
whopping body damage repair bill, 
or life and death. It sticks on the 
outside edge of your rear view 
mirror and is angled outward so 
it expands your field of vision, per- 
haps just enough to pick up that 
passing car before you attempt to 
change lanes and run smack into 
it. DEL- CO, Inc., Box 233, West- 
chester, III. 60153. — B.H . 

Super filter 

We haven't run it in our car lung 
enough to check out Fram's claim 
that it lasts 50 percent longer than 
its conventional air filter* but 
that's the promise, and the new 
filter's construction is certainly 
impressive. Extra Life air filters 
use two elements to trap 9$ per- 
cent of airborne dirt, according 
to Fram. And the price is no high- 




Exira Life filter met iwo elements. 



er than the conventional filters : $5 
to $8.50, depending on the size of 
your car. Fram Corp„ Providence, 
R.I, 02916.— B.H. 

Super fluid 

A can of D.L.F, has a lot of uses 
around the garage. The D.L.F, 
name stands for Dries-Lubrkates- 
Frees. It frees frozen locks. It dries 
ignition systems — just spray on 
plugs, points, in- 
aide distributor 
cap — and it 
lubes while it 
works. Costs 
$3.55 for 14 oz., 
%2 for 5 Oi. 
Wood hill Per- 
metex, 18731 
Cranwood Pky,, 
Cleveland 44128. 
D.L.F. spray. — B.H. 
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WHY OUR OIL 
SHOULD BE STANDARD 

EQUIPMENT 
ON ALL SMALLER CARS. 



Smaller cars demand 
even more of a motor oil 
than big cars do. Their 4 
and 6 cylinder engines run 
at considerably higher 
revs throughout their 
entire performance range* 

So there’s more heat and 
friction in the engine* 

All this can cause 
extra wear, tear, and 'shear’ 

(thinning out of the oil) — 
what engineers refer to as 
“viscosity breakdown!* As 
the viscosity of the oil breaks down it 
loses more and more of its ability to pro- 
tect a smaller car’s engine from its own 
self -destructive tendencies* 

That’s why Castrol is so essential for 
smaller cars. 

Unlike ordinary oils Castrol doesn’t 
break down. After an incredible expendi- 
ture of time and money Castrol engineers 
developed a unique motor oil formulation 
using a special vis- 
cosity modifier that 
prevents Castrol from 
thinning out under 
intense heats and 
pressures. 

Then they added 
additives and detergents 
that keep sludge from 
forming as the oil cools 
down. Additives that gi ve 



Castrol the strength it 
needs to keep cleaning and 
lubricating the narrow 
passages in smaller 
engines, (And if Castrol 
can do all this for smaller 
engines, imagine what it 
can do for bigger, less 
demanding ones. ) 

Tb prove how good our 
oil really is, we tested 
Castrol against the two 
leading brands: Quaker 
State and Pennzoih 
The test was conducted in a labora- 
tory by an independent testing firm* Each 
one of the oils was an SAE-approved 
10W-4G. After the equivalent of roughly 
2,000 miles they found that while Quaker 
State and Penn 2 oil had both shown 
significant breakdown, Castrol hadn’t 
broken down at all. 

So while there are lots of oils to 
choose from, only one should be standard 

equipment on smaller 
cars. Castrol— the oil 
that doesn’t break down. 
After all, if your 
motor oil breaks down, 
who knows what could 
break down next? 

Castrol 

THE OIL ENGINEERED FOR 
SMALLER CARS. 




Tb prove that Castrol is better suited 
for smaller, hotter, higher-re wing engines 
we tested Castrol against Quaker' State 
and Pennzoil, As the graph above plainly 
shows, only Castrol didn’t break down. 









New equipment 
for photographers 

by Stephen Walton 



Pro-Pack bag designed 
by a mountaineer-photog- 
rapher h» rearrangeabl* 
dividers that let user cre- 
els compartments he 
needs. Four models coal 
¥105 to $147. Tenbs, 510 
Broadway, N.Y. 10(112. 



Kodak €klra pocket cimtrai tdjuil auto- 
malically for ASA 400 film, have action- 
slopping shutter speeds keyed to it. 
three of four models have the folding 
cover-handle shown; two are dual-lens, 
norma E-and-telephoto cameras, list 
prices range from $19.95 to $49.95. 



Compact, a u lo Iti at i c-Cxposure Nikon FE 
features meter sensitivity from EV 1 to 
EV 1$, interchangeable screens, deplh- 
oMield preview, exposure memory lock, 
multiple-exposure control. Teamed with 
MD-11 motor drive shown, it Can shoot 
up to 3.5 frames per second. Flash syncs 
at up to 1/125 second, Prices from $460. 



Dispenser for 35-mm film dips to belt, 
pocket or camera strap, feeds from 
bottom with space for exposed rolls at 
top. Smoke-colored plastic keeps supply 
visible, Is said to protecl it from sunlight. 
Price is 15-95, Pace Photographic Prod- 
ucts, 2204 Morris Ave. r Union, N J 07065. 



Minolta XG-7 accepts ail Rckkor and 
Celtic lenses for auto-exposure opera- 
tion, Compact camera has electromag- 
netic shutter release, LED shutter-speed 
scale in finder, shutter lock that prevents 
over-exposure, self-timer with flashing 
LED Indicator; takes lightweight winder, 
winder- synched flash. Priced from $450. 



Digital darkroom timers from VivLtar: 
Mod at at left, $09.95, times up to 9916 

B«CDnd>. Proceaa Time Commander 

(right), $99-95, handles three linkable 
liming programs, optional temp probe* 



Kit hat materials for making direct-posi- 
tive lintypes with your camera; $10,95 at 
dealers or ppd., Rockland Colloid Carp,, 
302 Piermont Ave., PiermonL N,Y* 10968. 



One of two new Sunpak pocket cameras 
with built-in electronic hash, 2900 E hat 
flip-up finder, automatic exposure with 
speeds from 1/15 to 1/500 second. 
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You can do it. 




Measure it . Cut It. Pi ane i i ♦ 




Hammer it. Join it. Shave it. 




Level it. 



Sure, you can! 




"I did il over a weekend,” writes Bob Chambers. Seattle, 
ash, "If \ could do it, anyone can.' says At White, 
chaster, N,H. And, from David Harris, Bowie. Md., H My 
ubts dissolved once 1 started Just followed the Stanley 
ins set." 

In letter after letter, everyone agrees - Stanley, the 4 
-it-yourselt company, has great plans for you. , 

d the quality tools that help you do things 
ht. As for this bsg "You Can Do II Projects" 
ok. a $2,00 value, get 
:r sending $1 00 1 0 

ver handling to Stanley 

ols. a Division of The haltie irmi 

inley Works. Dept PM2, . neipsyuu , 

•w Britain, ct 06050. do things nght. 



You-Can-] _ 

Projects 



STANLEY 









Most stolen tors are simply driven away 
But when you hove Auto Guardian, your 
engine wrJi 1 not start until your 4 -digit code 
is entered m Ihe atiraclive Micro Control 
Unit An exclusive SAVE leature lets you 
grant temporary, key -only use of your car 
to a mechanic or parking lot attendant 
You need never disclose your code. 



No 

Matter 
Where 
YOU 
Have 
to Park 

Will Be 
There 



Auto Guardian Electronic Anti-Theft En- 
gine Interlock fits any 12 -volt negative 
ground vehicle. Complete kit easily in- 
stalled by any handy person. Full instruc- 
tions included. 



Limited Time Offer! 

FREE DIGITAL REFLEX WATCH 
Five Function LED with each Auto 
Guardian ordered at the introductory 
Price of $ 82 . 95 * before July 31, 1978. 

All Metal Case — Specily Color 
Phone orders: 215-369-9050 
Allow 3 - 4 weeks for shipment. 

' Pennsylvania (esitinnts add 6 % Pennsylvania Sales T me 

I 

i yju id integrated Display Systems, Inc. j 

, Montgomeryvilte, PA 18936 

Send me .Auto Guardians and i 

\ FREE. Watch with each , ! 

I □ Visa/BAC Ho J 

i □ Master Charge Expires^—. j 

i D Check 

J □ Money Order Enclosed lor $ ■ 

\ Name i 

i Address, j 

i City S tate Zip | 

Watch Color □ Silver □ Gold J 




PM PLAN OF THE MONTH 

A SIMPLE WOOD LATHE VOU CAN BUILD 




A wood lathe la one of the moat 
exciting tools in any shop. 
Richard Cutler’s design for a small 
lathe calls for inexpensive mate- 
rials (primarily hardboard, particle 
board and clear, 1-in. stock). It can 
be completed in four or five even- 
ings. It even boasts a ball-bearing 
head stock made from the front axle 
assembly of a bicycle. 

Wherever rigidity or long-wear- 
ing surfaces are necessary, metal 
parts are used, but no metal work is 
required aside from a little filing 
and soldering. Special tools aren't 
needed either — and all the hard- 
ware is standard. A sewing ma- 
chine motor powers the lathe and a 
speed-reducing drive pulley Lhat 
you make yourself provides enough 
torque to really make the chips fly. 

Aside from being useful for hob- 
byists, thia would make a great 
father-son project because it illus- 
trates the creative thinking that 
goes into designing a tool, M 




Lathe is idea) for toy or model build- 
ing — can turn small part* accurately. 



HOW TO ORDER PLANS 

For complete pie ns and instructions 
on bow to build lathe, send check or 
money order lor $5.95 to Popular 
Mechanics, Dept. WL, Box 1014, Ra- 
dio Cily Station. New York, M-Y, 
10019. Please allow two to three 
weeks for delivery. For first-class 
mail, include an additional 75 cents. 





KAHDOOAPO 
PULLEY 



Overall length of ialhe Is approximately 2 11. with about 10 in. between centen. 



FAUCET 
"T" HANDLE 



VAWM 

FAUCET 

MAiSOLE 
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Cirunl mh:h. (*■ fi fsWF tmitOttiMiPii wilder c vuv 



Bonnie and Clyde led us 
on a wild chase to the site of 
their last known hideout. 

Nearby we hid a case*<™“sS 
of Canadian Club. 




It had hern -14 yt^irs sin< e Ronnie Parker 
and Clyde Borrow sped through this 
northern Louisiana wilder ne ss on iheir 
last run from ihe lays, Tracking the if legend 
t>ve n flow is a wild arid vvon-ly i hasp over 
lone-sonic 1 red t l.iv roads which run deep 
in (angled pine ki rests, 

We tm*i folks who'd seen them, 

Finally our search led to where an old 
squatter ■■ ( a bin had om •- stood Bonnie 
and Clyde were known Eo have holed up 
here in iheir last days, jnd local folks loll I 
us Ihev d seen the two lurking here.] bout 
him k in 14 So having found ihe long-lost 
hideout, we trekked mlo ihe brush and 
buried a case of 
Canadian Club 
Start at "Ihe end 
nf Ihe trail" 

Tit find that C £ ■( 
si art your trail e* 
.ic tty where Bon- 
nie and Clyde's 
ended, I ind Ihe 
marl I hey look to 
I heir fateful ren- 
du / von s with Ihe 
Jaw - and head in 
Ihe opposite direc- 
tion, all Ihe way lo 



the next parish, 
C 1 > past tfie "three 
RV' place, and 
where David s lad 
abides, torn onto 
a red drr t m,id . 
At the black gold 
storage place, 
head north, 

Look for a warning. 

Two hard left turns 
and ,i short drive will bring you to an old 
sawmill Continue till you are warned 
■ iImiuI digging and stop (if you’re warned 
more than r>m e. you've gone loo fan. On 
your right is an overgrown trail Follow it 
to two former money-makers, From one of 
them, lake a hearing of tfcO degrees, and 
take a pace lor each of die 120 years 
people have been enjoying Canadian 
Club, Now lake 44 more in any direr lion 
but l!u i one you've come from In where 
three Stamps form a iriangte 

W(- 111 -ill VON bmughl H and i,l.is-.i 

lor within that triangle, just one tool 
down, lie 12 bottles of the world's finest 
lasting whisky, but il the rigors or die h uni 
seem loo great, you can find the same 
great task 1 at your favorite tavern or pack- 
age si cm.- by simply saying, C,t . please." 




"Flu* Best In The House" in 87 lands, 











Irwin makes your 
‘Popular Mechanics’ 
projects easier! 



1. Irwin Speedbor* "08" wood bit for all 

electric drills. Spada-type head, original 
hollow ground point starts and cuts clean 
and fast in any wood, 1 7 sizes, V* ' 1c 1 Vs F . 
Available individually or m workshop sets. 

2. Irwin No. 22 ''Mlcro-IMar'* hand brace 
expansive bic bores 35 standard boles 7 /t" 
1o 3', Just dial Ihg size you need. Mo. £1 
bores 19 standard holes, W to 1 

3. Irwin 62T Solid Center hand brace bit 
dalivors double-culler boring aclion. 
Medium-fasl screw pitch. Balanced cutting 
head. 18 sizes, to ^Vl m . Available indi- 
vidually or in eels. 




SpwdhDr "M” Seti 

Gal 6- or 1 3 bit sals 
in frielal workshop 
organizer racks, 



New Protective PI a* lie Pouchl 

Speedbor "88" Y* ' shank 
wood bils foreleclric drills are 
available individually in new 
aasy-to-slore protective 
pouches ... to help you care 
for iheim as you do all your 
other fine, quality loots. 



Strait-Urn 4 
Chalk Lin* H**l Bo*. 

i iwty set ous do-41- 
yevnerra-r ghauld (ibm* 
an Irwin 50 « 100 M. 
sail -chalking |in« &g*. 
Ebbv aclion tbbI. Leak- 
proal , damage -resistant 
BluminuTn alloy be* tils 
hand or packet, 




Irtrirt ScrOw 
Starter 

Wa rks. slant 
scrtwlo on tar non- mol bI mUtrtaft ihn easy way, 
wi|li hardly any el I art. Can a:?o bu used ni U 
"mirking tool 11 wften dr Jill ng holm. Handieat 
fool In y«ar$ rii' ha me and workshop. 

Av.ii 1 1 itblvi if dm your hardware or building 
supply ds«3*r, and home canter tfnras. 

Ml Hams nb(w* aid rwillitrle In mable liitt. 
eRceiilprpd U.S- PaLaal Otric* 




| every bit as good 
1» as the name 

b( WNrmngto*. Ohio 43177, (ln« 1845 



PM LOOKS AT 

2 IDOLS FOR HOME PUJMBERS 



W hen I set out to fix anything 
to do with my plumbing sys- 
tem, it sometimes feels as if Vra 
getting ready to jump into a snake 
pit. Here are two new tools, recent- 
ly tested in the FM workshop, that 
I plan to take along the next time 
I tangle with a home repair. 

Pipe cutler for tight places 

Dub this ratcheting pipe cutter 
the acrobat of your plumbing tool 
kit. It needs only 2 1 H -in. clearance 
in hard -to- get -at spots such as un- 
der sinks and inside floors, walls 
and ceilings. The cutting stroke can 
be as short as 10® — whereas many 




Ratcheting pipe culler reaches tight 
areas easier, cute with Ibii effort. 




Clean Ihreads of filling by squeezing 
grip to engage cutler*, then iwlst. 



conventional cutters must be moved 
a full 36)° around the pipe. 

The Kelly K utter is IS in. long, is 
made of cast aluminum and weighs 
2.3 lbs. It costs $49,95 ppd, from 
Kelly Kutter, 3644 Efistridge Dr, f 
San Jose. Calif. D5122. Extra cut- 
ting wheels are $1.20 with pur- 
chase. 

Internal thread re newer 

The internal threads on old pirn? 
fittings or castings can be quickly 
restored or cleaned with a new 




Tool handles is me pipe materials a* 
conventional cutters, sizes Vfc to 1 In. 

hand too I called the Internal Thread 
Cleaner and Restorer. 

All it takes for the job is a light 
pressure ap pled to the grip and a 
continuous twisting motion to clean 
gummed-up. battered or corroded 
threads. Refitting will then be eas- 
ier and the new joint will be less 




Hardened steel thread cullers (8, 1 1 Vx , 
14 threads per Inch) come whh Pie tool. 



susceptible to leaks. Cross thread- 
ing is impossible. 

The tool adjusts for use on all 
standard pipe diameters from ; U to 
6 in, — and is a lot less expensive 
than buying a set of taps to do the 
same job. It's priced at $17,95 with 
standard thread cutters from 
V rank's Manufacturing Co., RD. 1, 
Rox 325-A. Oxford, Pa. 19363. Op- 
tional coarse and fine- thread series 
cutters as well as metric sizes are 
$1.30 per set, — J.P. 
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HINTS 

FROM READERS 



Rod and paddle brackets 

Stow canoe paddles and fishing 
rods securely out of the way when 
transporting them. Use two sim- 
ple brackets that adapt to a 
station wagon or van. Required 
materials are: 5 ft. of ^-im 
drapery-type aluminum channel 4 
% x 14 -in. corner braces, % x % 
x 8-in. angle stock, %-ln. plywood, 
14 8/3£ x 1-in. machine screws, 
two %-in. spacers, two boat-cover 
hooks, self -tapping metal screws, 
two shock cords, white glue, scrap 
leather and foam rubber. Brackets 
have no loose parts to get lost. 

— /faro id O. Davidson 
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MATERIALS FOR ONE 

PAIR of BRACKETS 

1/2 *. 17' r CORN E H 
MACE 
I4iIVEQ2.)- 



!/? i Itf 1 ANCl* STOCK 
LOT A • LO*ir. 

<2R£OD.I 



ALUMINUM tubing 
pn WOOD DOWEL 
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MACHINE SCftEW 
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LEATHER SHOCK CORO 

THONG WITH ENOS ATTACHED 
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KNOT TO ATTACH 
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PL i WOOD 

TO f I LL CHANNEL- 



BOAT COVER 
HOOK J2 REOD ! 



P LYWOOO 



lf2 x TV? * E" 1 
ALUMINUM 
CHANNEL 



NO. G = 3*" 

SELF TAPPING 
SHEET METAL SCREW 
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1 n m 1 * 22- ALUMI NUM C NAN HE L . 

length tq clear window 



_ SCHAP TOAM flLJKHLH 
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The Winner II 
Sportshoe 

iVy bn with split- suede trim 
upper Padded tongue and co/ior 
bLe. beji^e, red and green. See die 
entire frne of Winner'll Imported 



line of 
Sportshoe&Qt 



imported 

Sears 
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Keep the lead oul 

New that outdoor barbecues in all 
parts of the country are going full 
blast attain, here's a timely warn- 
ing from the American Medical 
Assn,: Don't use the Sunday pa- 
per's magazine section to start the 
charcoal in the grill. Those pretty 
color pages are loaded with lead 
and when they burn they lace your 
hamburgers with the toxic metal. 
According to an AMA spokes- 
man* colored inks with the highest 
lead content are, in descending or- 
der, yellow, red, green and blue. 
Black-and-white newspaper pages 
are considered safe as there is little 
lead in black printer’s ink. 

New, faster cruise missile 

Although the cruise missile cur- 
rently in our arsenal is still in the 
test stage, the next generation of 
this weapon is already in the 
works. Called the Advanced Stra- 
tegic Air Launched Missile 
(ASALMK it's a supersonic bird 
powered by a rocket ramjet propul- 
sion system. Not only will it travel 




ASALM after its launch from bomber. 



a lot faster than the current model, 
it will be capable of both air-to- 
ground and air-to-air missions. It'll 
be launched from bombers, 

The ASALM missile shown in 
the drawing above Is being: devel- 
oped by the McDonnell Douglas 
Corp. The development schedule 
calls for this entry to be pitted 
against another contractor's ver- 
sion in a competitive fly-off begin- 
ning in January 1979. 

Reviving a dying lake 

Medical Lake, a popular recreation 
spot in eastern Washington, was 
dying. It was choked with algae, 
growing profusely because of ex- 
cess phosphorous in the water. 
When the algae died, they sank and 
decayed, releasing more phosphor- | 



nu8 and depleting all the oxygen in 
bottom waters during the summer. 

Following lab teats of the water, 
researchers from Rat telle Memorial 
Institute's Pacific Northwest Labo- 
ratories decided to use aluminum 
sulphate (alum) to combat the 
problem. For the alum to mix prop- 
erly and capture enough algae to be 
effective, the chemical had to be 
spread throughout the lake at a 
certain rate and depth. They de- 
signed and built an underwater dis- 
penser shaped like a pontoon. 

"We hoped the treatment would 
break the lake’s internal phosphor- 
ous cycle," says Bat te tie's Anthony 
F, Gasperino. "The alum forms an 
insoluble floe — a white* cotton l ike 
mass — in the water." With the 
damaging phosphorous locked in T 
the floe eventually sinks to the lake 
floor* forming a chemical barrier 
against the phosphorous released 
from lake sediments. 

"There has been a 90-percent 
reduction in phosphorous," Gasper- 
ino recently reported. The research- 
era hope the treatment will last 
from three to five years, but they 
plan to monitor lake water yearly. 

Spinoff from Apollo program 

Lunar rock specimens, taken from 
samples brought back by the Apollo 
astronauts, are now available for 
study by high school science stu- 
dents, according to a NASA an- 
nouncement. Specimens are encased 
in clear plastic and come with a 
scientific analysis* slides, audio 
cassette and a film on lunar 
science. Schools should write to 
NASA, Public Affairs Office, Code 
AP4, Johnson Space Center, Hous- 
ton* Tex. 77058- 

Now way to probe heart 

A new method of detecting cardiac 
abnormalities — measuring the mag- 
netic fields of the heart — Is be- 
ing tested by a team of physicians 
and physicists at California's 
Stanford University Medical Cen- 
ter, A magnetometer called a 
SQL 1 ID (for superconducting quan- 
tum interference measuring de- 
vice > measures magnetic fields pro- 
duced by the Row of ions — charged 
particles — through heart muscle 
cells. Ionic flow, which occurs dur- 
ing muscle contraction, also gener- 
ates the electric fields measured in 
the electrocardiogram ( EKG) . 

According to one of the research- 
ers — Dr, Donald Harrison* head of 




SQUID zeroes In on weak magnetic field. 



the division of cardiology' — the 
EKG can’t disclose certain condi- 
tions that involve abnormal elec- 
trical conduction through the heart, 
"Magnetocardiography may be 
helpful in diagnosing potential 
heart attacks which result from 
these conduction abnormalities," he 
explains. "It will complement but 
not replace the EKG." 

The magnetic fields produced by 
the heart are difficult to measure 
hecause they are a million times 
weaker than the Earth's magnetic 
field* according to the researchers* 
Previous efforts to pick up the tiny 
cardiac fields were hampered by 
interference from power lines and 
other sources. At Stanford* this 
background “noise" was eliminated 
by placing the patient at the bottom 
of a 25- foot well lined with magnet- 
ic shielding. Now, however,, the 
SQUID magnetometer permits ex- 
amination at ground level without 
magnetic shielding. In addition to 
Stanford* several other scientific 
centers are also investigating the 
new technique. PM 
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"Hot weather is coming. 
When should I change my oil?” 




The $heii Amner Man helps you choose ihe 



right oil at the right time - winter or summer 

Y ou don’t have to change your oil 
just because the weather is 
warming up. Maybe the oil you've got 
will continue to do just fine. 

The viscosity grade 
may tell the story 

Numbers like SAE 10W, SAE 30 and 
so forth are viscosity grades. They 
tel] how thick the oil is. And how 
well it protects at different outside 
temperatures. 

Check your present oil on ihe 
chart. If it's okay for the kind of hot 



Find the grade Shell recommends, 
fur your climate 



f 


lqw 


“i 






I 


aw-an 






L 


N 


1 4 






1 


1 






H|NB 


1 



WM ~| 



n* w I 






aw 30 


1 








1 









■c w» 

1 1 1 I 1 L I 1 P J T 



-4 0 iq jg W *4 *- rt H M H 1» 14 

Consistent Outside Temperature, n F 

-Nm; .re- .'■.■Tim tat hiiIbuJ hj^h. s-jw+d Antraf. 



weather you're expecting, leave it in 
there until your next regularly sched- 
uled change. 

But if you see that it won’t protect 



when the temperature goes up* switch 
to a grade that w ill, 




While a high viscosity grade protects 
in a hot engine, and a low viscosity 
grade flows freely for quick starts, a 
multigrade oil gives you the advan- 
tages of both* 

As the chan shows, multigrade 
oils will protect your engine in summer 
heat and winter cold. 




Check the She! fine for the 
right motor dl for your car 

Shell X-lOO* single grades 

motor oils are available in SAE HlW, 
20W-20, 3G t ancE 40_ Each meets the 
warranty service require merits of 
every LL5, arid must foreign cars. 
Shell X-lOO Multigrade is an 
SAE 10VV-40 all season oil. ll offers 
excellent high’ temperature protec- 
tion plus good low- temperature 
starling. Meets nr exceeds war- 
ranty requirements for even 7 U, S, 
and most foreign cars. 

She! I hup lt X ' motor oil earns t he 
10W-5O rating, the widest multigrade 
range you can buy , Helps protect 
today’s hotter running engines. 
Recommended for use in extreme 
conditions such as towing. Exceeds 
warranty requirements for every' 
U„S. and most foreign Cars, 



Owners 7 manuals 
and ofl changing 

The temperature outside isn't all you 
have to consider. 

You should change oil when your 




Shell for answers 



owner's manual says to. And most 
owners' manuals have three separate 
recommendations. 

First, they recommend you 
change oiJ every so many miles. That's 
the number most owners remember. 

Then a time interval is usually 
added to that. Something like "change 
oil every 5, 000 miles or three months, 
whichever comes first/' 

That time limit is every bit as 
important as the mileage Limit. 
Because if you reach the time limit 
first, it probably means that you're 
doing a lot of short trip driving. 

That uses up your motor oil’s 
protective additives. And since the oil 
doesn't get heated up on short trips, 
sludge and acids build up, So pay 
attention to time as well as mileage. 

How severe is “severe"? 

Finally, in addition to the regular time 
and mileage limits, your owner’s man- 
ual probably tells you to change more 
often for ''severe service." 

That doesn't just mean driving in 
Baja torture tests. Stop and go driving 
in hot weather is tough on a car's 
engine. It's usually included under 
"severe." So are trailer towing and 
driving in dusty areas. 

Get mote money- saving 
answers free in the 
**100,000 Mile Book" 

Like all the Shell Answer Books, it’s 
eight pages of useful information, 
accompanied by full-color photographs 
and illustrations, This one is especially 
designed to help you get the most out of 
your car. 

You'll read tips from six veteran 
mechanics on how to get 100*000 miles 
out of your car without its sowing it. 
To get your copy free, writer 
Shell Answer Books 
P,0. Box 61609 
Houston, Texas 77208 







new electronic gadgets 






by Stephen Waiton 



■ VideoEJrain computer runs entertain- 
ment oducalionai and home-management 
programs, in color and sound, when con- 
nected 10 TV, Uses plug-in cartridges, 
needs no user programming. Unit lists 
for $490$; cartridges from $19.95. 
VideoS rain Computer Co., 195 Soulh 
Woile Rd.. Sunnyvale, Calif. 94086. 

■ A chess opponent with four game- 
pi ay rng levels and two levels for prob- 
lems, Compel Chess can play black or 
white, makes a random choice when 



equally sound moves can be made, in- 
corporates castling, en peasant captures, 
pawn promotions. Price Is $169.95.; Staid, 
inc.. Box 65, Largo, Ha. 33540. 



■ Add-on wireless remote control Is 
easy to install on any TV set, uses ultra- 
sonic pulses to switch up or down to 
any of 10 VHP and/or UHF channels se- 



ta u lit- In electret condenser mike, tape 
counter, tone control; sleep switch, LED 
battery check. -Retail price is $199.95. 
Olympus corp. of America, 2 Nevada Dr., 
New Hyde Park, N.Y. 11040. 



lected by Ihe user, shows channel 
chosen os one -digit code number on 
LED display. Costs $99.9$. OP Electronics. 
Sox 261. Middletown, NJ. 07743, 



■ La lest economy Anytime watc hes In- 
clude men's and women's continuous- 
readout liquid-crystal-dispiay models 
with tritium backlighting for night visi- 
bility (suggested retail; men's $19.95; 
women's, $24.95), LCD watches without 
backlighting and new ladies' LED watches. 
Texas Instruments Inc., Inquiry Answering 
Service, Box 53, Lubbock, Tex. 74908, 



monitor loop. It's said to increase bass- 
reproduction accuracy, even lei you feel 
air motion of lowest notes, 

■ Pearicorder SR 501 combines 60- 
minule Microcassette tape recorder 
with AM /PM radio. Features include 
capstan drive, automatic level control, 



■ To restore exlra-low frequencies to 
music without boosting turntable and 
other unwanted noises, Obi's $199 Boom 
Box synthesizes signals an octave below 
a recording's lowest bass, puls them into 
a program through stereo system's tape- 



■ Microprocessor-con I rolled: video pro- 
gramming system from Panasonic stores 
time, channel and day or the week for 10 
separate TV programs, turns TV set or 




videotape recorder on and off and repeats 
a full week's schedule until H's changed 
by itie user. The system allows override, 
hat clock display with electronic chime. 
Price, availability lo be announced. 




■ Demagnetizing heads of cassette tape players and recorders can be a nuisance, 
especially in portable models and aulo units where the heads are hard to reach. 
TDK's demagnetizer goes Inlo the deck like a cassette. Ballery powered and self-COn- 
lalned, it lights an LED when demagnetization is complete. About $29. 
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THE NEW-SIZE MALIBU WAGON. 

Chevrolet^ new friend of the family. 





new sm. Trim extend dimension 
molt© this lidy new wogon easy to 
maneuver in city traffic and park. 



RQQQOOMV, Generous interior takes 
good -size loads. Over 43 inches of 
load space between the wheel wells. 



NEW TWO WAV HAfCHCATE. lop hatch 
lifts up. Bottom gale drops down. 
Easy fa operate. 





EAST LOADING. Load space is easily 
accessible even if somebody parks 
too close. 



CQNCEALfD STORAGE. In CCrgO 0r6*0 

sidewalls and underfloor Lockable 
doors available. 



NO OTHER 6 -CYLINDER MID-SIZE 
WAGON HAS SETTER MILEAGE FIGURES. 

That's because of Malibu Wagon's 

new weight- saving design and 
efficient new V6 powerpiont EPA 
estimates of 29 nnpg highway. 21 mpg 
city are with standard 3.3 Litre [200 
Ou. In ) V6 and manual transmission 
Power ham not ova lab e in Ca ifprnip 
Your mileage may vory depending 
on how and Where you drive, your 
car's condition and available equip- 
ment (Mafibu is equipped with GM- 
buiir engines produced by 
divisions See your dealer 
for details ) 



EXCLUSIVE GM PE SI METER RAMI. Of Oil 

mid-size wagons, onfly GM -built mid- 
size wagons offer this rugged feature, 



SPILL-PROOF STORAGE. 

underfloor storage wefl helps keep 
groce-v bogs secure 






BUY THE 
TOOL 
AND THE 
MECHANIC 
IN ONE 
AGE 




LIQUID WRENCH NO. I— The Super tawranr 
rite! in □ 5en^ rusted nuts, trails and parts 
m seconds. 

LIQUID WRENCH M 2 -Tht Miracle W&rker 
stops squeaks, cleans and lubricates pro 
tecte metal pans Dries wet enqines and 
pro teas against fust and corrosion 

UN-UN Kind CltinM— Rub cm . . rinse or 

wipe Off. Quickly removes grime, grease aiid 
paint, 

KQTQR ME MC NO. t -Added Id oil MOTOR MEDIC 
NO 1 increases compression and Oil pressure! 
Reduces friction and wear By providing lasting 
oil him strength. 

TRANS- IRIDIC— Before you have your trans- 
mission overhauled ... try Trans-Medic 1 ir 
may save you over £150 in repairs Eliminates 
slippage and 1 downshifting. 

WATER PLIMP UJ8WCANT— SpeciaHy formulat- 
ed Id mix quickly and thoroughly wilh coolant 
Prevents iormulatron ol rust and corrosion 
keeps coaling system clean and elhtlcnl 
SUPER Dll— Uifricaies and protects mctar 
parts against wear, l arms h. rustand corrosion. 
Eoi efecinc motors, generators, rtfrigeralgra. 
i ticks, hinges, tasters, typewriters, bieyelis, 
clocks, sewing machines. firearms, fisfiinq 
lackle, etc. 



at your favorite 
automotive parts house. 

ADlATOP SPECIALTY COMPANY 
P O BOX 10628 
Charlotte N C ?8237 




Bamboo scaffolding climbs the face of a 
Hong Kong skyscraper (top). Joints are 
bound with strips of bamboo bark. A 
worker (right) presses his cheek against 
the structure in order lo steady himself. 



S caffolding workers are the labor- 
ing elite of Hong Kong's crafts- 
men,. earning $30 or more per day. 
Reason : The scaffolding is made en- 
tirely of bamboo, joints wrapped with 
strips of bamboo bark — not a nail or 
clamp anywhere. It accompanies ev- 
ery skyscraper's upward climb, of- 
ten beyond the height of the building 
itself so that workmen can finish 
the roof. 

Though wages are high by Hong 
Kong standards, there are only a 
few 1 hundred bamboo scaffolders in 
the whole area, A scaffolding ap- 



prenticeship extends over a three- 
year period. 

The craftsmen distrust power 
tools and labor-saving devices. A 
toolkit for each consists of a knife 
and an old handsaw. Each of the 
thousands of poles making up a 
scaffold is hand-carried to the top 
of the structure, regardless of the 
height to which it may soar. Larger 
structural poles may run (5 inches in 
diameter and 25 feet long. 

The worker straddles a horizontal 
bamboo bar, and travels along the 
one beneath it tightr ope- walking- 
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Hong Kong tcaffoldvri use no plank*. 
They cling to * bamboo Jungle gym. 



fashion. Since both hands nre used 
for tying joints, the men. steady 
themselves by pressing a cheek 
against the pole on which they are 
working. 

Though the bamboo caging on a 
real high-rise has a rickety, frail 
appearance, it is actually extraordi- 
narily strong — a fact proven many 
times during Hong Kong's typhoon 
seasons. 

Not long ago, two skyscrapers 
were going up in Hong Kong beside 
each other, one surrounded by a 
bamboo scaffold v the other by 
standard Iron pipe with threaded 
joints. A typhoon struck and, when 
the storm abated, contractors re- 
turned to the sites to find steel 
caging on the ground like a jumble 
of jackstraws. The bamboo, thanks 
to its resiliency, was still intact and 
workable. 

Ham boo scaffold craftsmanship 
had its origins a thousand years ago 
in Kwantung Province, to which 
many modern day Hong Kong scaf- 
folders trace their heritage, W 





ORIGINAL SIMONIZ. 









SIMPLE SIMONIZ. 

There are shines 
and there are Simon iz shines. 

Original Si moniz gave vow a great shine. 

But it took hours of hard work. 

With today’s Si moniz Pre-Soft, 
it takes less than an hour of not-so hard work. 

But you still get a great Simon iz shine. 

Sr moniz Pre-Soft. 

It's real Simon Jz. Made simple. 

SIMONIZ. ACCEPT NO SUBSTITUTES 



SIMONE IS A RESISTED TRADEMARK OF UNION CARBIDE CORPORATION 



Towering bamboo caging is stronger than 
pipe scaffolds during typhoon season. 
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This VET Did It - and YOU 

iCan Do It 

Too! 



1 ' VW a r injuria* 1c j E 

S * LOthtm«h. ThpnV.t to 
you f trains. & ?4 J d f ( s ,- C!K! 

La fMeiflatiAK; ," 1 ca 
do it anybody ca" 
fii-gn Johnson- Uffied, Kan. 



Make Up te $10 an Hour— awn while learning! 



Be a LOCKSMITH ! 



Train 
FAST 

at Home! 

If you enjoy fixing things, youYe a "natural 1 ' 
to make hundred* at EXTRA DOLLARS a 
year in tha fascinating business of Lock- 
smithing, Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith lor every 17, WO people! 

COLLECT CASH PROFITS ALMOST AT ONCE! 

You're '"in business” ready |o make $5 to 
$10 arv hour a few days after you begin 
Be I saw's shortcut training. Easy, illustrated 
lessons complete with ALL practice equip’ 
meru PLUS 

* ALL TOOLS YOURS TO KEEP 
« KEY MACHINE YOUftS TO KEEP 

* EXPERT PERSONAL ASSISTANCE 

* BUS IN ESS- BUILD I NG HELP 



enable you to get your share of this always- 
prafitable business, Hundreds we've trained 
are doing it, So can YOU. 

MAIL COUPON to discover haw Locksmith- 
mg can keep the ejitra money coming in dur- 
ing spare time — Or In yOur Own Tull-time 
business fdeal fur retirement— good jobs, too. 

BE L SAW INSTITUTE. 1 09H Field Bldg 
KirtSAS C-ily. Mil b4 111 
Accrertiled Member NH$C. 

N hur-l. WSminfiliui, be I — ”1 rr.i ne s*»0 a 
wfek entra," 

It Ujvis. St Leu it, Vo . — 1 ' I cleared >3IU I at! 
S-aturd ay. " 

Fa (ttyie, Piltitjurc*!, Pn. — "My business Ktiinr. 
Ill (|>P spetll. I'm niQvirtl to tl I.HK e r quSrlfrt," 



,V-*M 

IP.- I 

\ 

FREE 



MAIL THIS COUPON * NO SALE SMAN WELL CALL 



THIS DO-ALL- PBO ■ 

KEY MACHINE YOURS 1 
TO KEEP!* 

I 




fit L SAW INSTITUTE, 109H Field Bldg, 
Kansas City, Mo. 64 111 

Rash FRtt bciek, "Keys to your Future." 

Name — 



Can add (25 
jta $40 a week 
to your in- 

t" n m e . . . iinpj 
drjftsn't cost 
yon > penny 
txtral 



Address 
City, 



State. 



Up 



I 

I 

I 

I 




Address 

Cily -Stale 2.p_ 

■mportarvl. To intum correct grtndlns nhe«l urc 

Indent your ChMn Saw We 

Btw MOW 

3D Day UnGondiMonai money back guarani**. 



Sharpen your 

/'Ao«n ermr hlrf* o 



$12.95 



PleiiK^ fiish PnH> Shmprneffs) rtl Si? 95 L’nch plus 
Si 9!i rcslage ard handling per un-l |* J DC 1 jLils.de 
0 S i S^nij q h^c-k. money 6 r der or Masirr Charge 
No COPs 

M.G. * Exp. Dale 

Conn Pis-s;. dents add tales i n « 



This 

revolutionary 
Cham saw sharpener "* 
grinds a razor sharp 
edge on any size chain 
saw using a specially made 
grinding wheel. All you supply 
is a W electric hand drill. The 
Pro Sharpener* assures the 
correct grinding angle and a 
built-in gauge maintains the 
proper guide height. 



The Pro Sharpener produces 
a ground edge— much sharper 
than a tiled edge. Comes com- 
plete with three grinding 
wheels {enough for up to 30 
sharpenmgs) plus a hand tile 
adapter. 

‘Patents pending 



I p 



pro Sftfjp Corporation 
P O Ban 1 1374 
N«wtng1on, Cl. Hill 



Sand 

small pieces 
by the book 

Y ou can make u handy sanding 
book to conveniently smooth 
small pieces of wood or plastic- The 
shop- made tool folds for compact 
storage between projects. Mount 
sheets of sandpaper or abrasive 
cloth of different grit sizes oil the 
inside surfaces of the hinged pieces 
of plywood and you're ready to 
sand* 

The sanding book shown is made 
of two % x 8 x 10-in, plywood pieces 
joined by a pair of small butt hinges 
( use 1-in, or larger t mounted on the 
inside surfaces. The hinge leaves 
aren't recessed into the wood be- 
cause sortie clearance is needed for 
the abrasive-sheet thickness. The 
sandpaper sheets show'll, one- me- 
dium-grit. and the other fine-grit, 
are fastened with No. 2 upholstery 
tacks; or use 14 -in. staples. 

Don't uae glue or the abrasive 
will be difficult to remove when it 
has to be replaced. Instead of one 
abrasive sheet per side, try using 
two or three strips of different grit. 
Sand by running the work across 
the abrasive surface. 

When not lti use the plywood 
panels can be closed for storage.— 
Walter E. Burton 




Fasten sandpaper to the plywood with up- 
holstery lacks or 14 -In staples. 




Open the sanding book and rub your work- 
1 piece back and forth on Lhe desired grit. 
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u per Sport™ 18 
;our basic alunii- 
um runabout. 



Ski-about 

fish-about 

runabouts. 



whether you're 
pulling tandem 
skiers or running 



Tie open bow and cockpit let 
ou make it just about anything 
ou want it to be: a fishing boat, 
ski boat, a family fun boat. 

And this runabout is eco- 
omical. When you buy it and 
hen you use it, 

TriStar™ is our new fiber^ 
lass runabout with something 
pedal —a tri-V hull. It combines 
le soft ride you expect from a 
eep-V with the control and 
ability of a tri huil 

It's a boat that feels gcxxi 



over a light chop. 

Starcraft offers more boats 
for more kinds of boating than 
any other manufacturer. Alumi- 
num and fiberglass. From canoes 
to cruisers. 

For specific product information 
and the name of the dealer near- 
est you, write: 

Steve Tracey, Dept. M l 
Starcraft Company 
2703 College Avenue 
Goshen, Indiana 46526. 



From the fiberglass TriStar to the aluminum 
SuperSport, we’ve got a boat for you. 




With Starcraft 
you’ve got a good 
thing going. 

STARCRAFT 'JF 

% a Bangor Puma Company 





Get this cushion insole 
comfort in 

Red Wing Work Oxfords 



(plain or safety steel toe) 




Your feet will feet comfort the second you step into them 
and onto this cellulose cushion insole— a layer of extra 
comfort between your feet and hard surfaces. At the end of 
your working day. the comfort will remain— thanks to many 
fatigue fighting features. Among them, a ground cork material 
under the insole that shapes itself to your foot for a remark- 
able custom-fit" feeling. And a triple-ribbed tempered steel 
shank which gives the good fit solid support. 

Your Red Wing deaier can fit you profession ally in Red 
Wing Work Oxfords with a plain or safety steel toe— from a 
wide range of sizes and widths. Find him under Shoes' in 
the yellow pages— it s one of the most comfortable steps a 
working man can make, 



RED WING 




Red Wing Shoe Company, Red Wing MN 55036 






HINTS 

FROM READERS 



Solder feeder 



A length of rubber tubing .slipped 
over il sabre saw blade when it 'm 
not in use will protect it and keep 
it from scratch in £ or cutting oth- 
er objects . — Ken Put ter mm 



Direct wire solder accurately by 
using 1 thia feeder. Shape the Mil- 
der around a drill bit into a roll. 
Fit roll Into a pill bottle and feed 
the solder through the bottle 
cu p. — jD. W . H oft e r ts 

Hose-clamp stretcher 



Make a large clamp from smaller 
ones to Uae on a duwt collector or 
clothes dryer hose. Thread the 
Strap of one clamp normally Used 
on plastic pipe under the screw of 
the next, Add clampa as needed. 
Buy them at hardware or plumb- 
ing supply stores,- — J2.S, WUkes 

Shield for sabre-saw blade 



70 



POPULAR MECHANICS 






The only Four-Time Indy Champs say, 



"My dad keeps 
itworkin F with 
American made 
SK toots 1 ’ 



AJT 






Only 4 -time Indy Winner 



Sr<* 

Hafi of Feme mechanic. 






iuggraletr 
uter prttr 



SAVE 5 20 52 OVER 46 %* 

12 pc. ft in. dr. Soclcel Sel ho. 4612-73, 

Superior autos, appliances, many other projects. Reg. value 
qf rcdividuai tools $44 50. 



SAVE i 16 M OVER 45% * 



9 pc. Combination Wrench Set No. 1709-73 

Quality to answer wrench reeds- for years. 
Reg. value of individual tools $36.97. 



iui)Q#*Ua 

U»»rfWfc«. 



SAVE 'IS 81 OVER 52%* 

13 pc. ft In. dr MebleSiKkel Set No. 43-78. 

Fine sat handles basic Melncjcds. Rag. value of individual 
tools 529,59 

S-J49S 

uggailfd DU* ItrKt 

SAVE UP TO 37% ON OTHER FINE S-K SETS! 

Tate your savings choice’ You’ll Irnd 
flare nut wrenches and screwdrivers also at low, 
low price s. Mate S-K too Is your b rand today I 

FULL LIFETIME WARRANTY 

SATISFACTION GUARANTEED It yen. 9* consumer, are m 
DtfUpMeiy satisfied with any loot m any S-K set, simply notify 
the ptaefc of purchase lor a tree exchange during the life of 
tfiii tool. 

This warranty gives you speotit legal rigws and you May also 
have other rigtns which vary (rtxn slate to slate. 



S-K 



MM0IDtt0t¥iM*-Wire*IWtHm*fc *C 

laiNarihwte JlMd FiiUhnPn li 60131 



AT AUTO PARTS AND HARDWARE STORES 



■£> ill) c«CS WH mOu&TPiLS INC ‘iwngs based wi purchase of lrtli It s Wfl ratfier man indivifaiUly. md at suggnlatf u*w jnCB 
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It's easy to buy a tractor. You go to a 
dealer. Pay him some money. He gives you 
a tractor. 

Buying the right tractor is another 
matter. It’s not hard to do. But there are a 
couple of important things to keep in mind. 

you oon i Em soup with n forh. 

And you don’t need a 100 horsepower 
tractor to raise vegetables, move some dirt 
on your farm, or landscape your yard. 

The prime consideration in buying your 
first tractor is to get the right tractor for 
the job you have to do, 

HUBOTfU HE mm SIZE TRHETOR. 

We are the world's leading manufac- 
turer of mid-size tractors. In fact, that’s 
all we make. We don’t make giant tractors. 
Nor do wc make garden toys. Kubota 
covers the ground in between. So we’re 
just right for your lesser jobs that still 
require the power and versatility of a real 
tractor So even if you already own a 400 
acre spread and a couple of heavyweight 
tractors, you probably still have a place for 
a mid-size Kubota. 

If you don't want to lavish a lot of 
attention on your tractor, Kubota's a good 
one for you. 

All Ku boras have water-cooled diesel 
engines. Diesel engines have no electric 
ignition system, and they never require a 
tune-up. This means service is reduced to 
a bare minimum. Which brings us to 
another of our strong suits. Economy. 



HOW TO SDUE mOOEV, 

Running a Kubota diesel engine costs 
a lot less than what it would cost to run a 
comparable gasoline engine. And a 12 to 
47.5 horsepower Kubota is going to burn 
up a lot less fuel than a larger machine. 

Your Kubota dealer is the right man 
to tell you which Kubota suits your needs 
best. Which Kubota implements you 
should have. And whether you need a 2- 
or 4- wheel drive. 

Then there’s only one thing left to do. 
Take our tractor and put it to work. 

We’re looking for work. 



HOLD IT! Before I rush off and order a Kubuia 
tractor. I'd like to have a free copy of your Kubota 
brochure. Please send one quick. 

Mail to: Advertising Department 

Kubota Tractor Corporation 

300 West Carob Street, Compton, C A 90220 
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Trewox Com pony. 
5431 Mesmer Avenue. 
Culver City.. CA Q0230 



Mi 

CAR WAXING SYSTEM. 



Rent” a 
Professional 
Wax Job 
for Your Car. 



The Trewax AutoMatic Car Waxing system gives 
you a professional wax Job with amazing 
ease and speed Now you can 
do-it-yourself for a better job and save 
money in the bargain! Just rent a 
professional Trewax buffer-polisher 
from a participating dealer, Then 
apply Trewax Cl saner- Deoxidizer 
and our quality Wax* Sealer with 
camuba You gel a deep- down 
shine that lasts and lasts. The 
rrxachin© is light in weighl and does 
the work for you , J ust gu ide it across 
the car surface, Great for vans and 
RV'stoo 



Available at participating 
Ace Hardware and 
Taylor Rental Centers and 
other tine stores throughout 
the U S. I 




Perfect? 

This Stant Locking Gjs Cap looks perfect, doesn't it? Weft, 
perfect as ii appears, it will never leave the Stant manufacturing 
plant. Somewhere it has a flaw. Probably just a slight one. So 
sbght, it might pass inspection elsewhere. But not at Stant. Not 
with the strict quality control standards we enforce. We have a 
reputation to uphold ... the reputation for appearance and top 
quality that makes Stant the world's largest manufacturer of auto- 
motive caps lor OEM and Aftermarket, You can be assured^ 
if it's a Stant cap it's the finest cap available on the market. 
Write for Stant Cooling System Maintenance Manual today. 

STANT MANUFACTURING CO,, INC 

Connerwille, Indiana 47331 STRHT 
A Pu rotator Products Company ^ 



PM LOOKS AT 

LARGE-HOLE DRILL 



Bit bores Vi- \o 1 Vs dn.-difl. hole* up 
to 5 In. deep, at speeds under 600 rpm, 

T he economics of this univer- 
sal!, adjustable, metal droll are 
indisputable, It saves you from 
having to buy a wide range of 
twist drills, reamers and counter- 
borers. Resharpening is easy and 
replacement cutters, inexpensive. 

The drill makes almost burr- 
free holes in common metals and 
dean holes in hardwood and plas- 
tic. It requires a ViHm-dia, pilot 
hole to get started; then a high- 
«t>eed cutter is adjusted to the 
desired diameter and held by a 
setscrew. For close tolerances, 
use a micrometer or caliper. Two 
cutters are provided — use the 
short one for ,601 to .N in. din,; 
the other between r R ami 1.126 ill. 
i Diameters more than .0 in. need 
ii pilot bushing and a pilot 

hole to accommodate it. Use drill 
with short c niter to bore pitot, i 
The tool works best with a drill 
press or variable-speed drill p*- 
in. minimum j mounted in a 
stand. Drilling without a stand 
tan lie hard to control — especially 
at breakthrough. Clamp — or 
otherwise secure* — ail tpotk pieces 
and use cutting fluid suitable to 
the material being drilled. 

The drill costs $ld plus Si for 
postage and handling i New York 
residents add state and local sales 
tax) from Wilodru, Ine., Box 16, 
Raemont Rd., Granite Springs, 
SLY. 10527— Walter K> Hutton 
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Keep your face Touchable with English Leather ” 
Soft After Shave, Its a light moisturizing 
conditioner with that clean English Leather 
scent. Soothes skin that's sensitive from shaving 
and protects against sun, wind, and weather. 



Keep your hands Touchable with English 
Leather Heavy Duty Hand Cream. It's made 
fora mans hard to-care-for hands. Leaves 
rough, red, chapped hands feeling smoolh, 
looking good, with no sticky feeling. And 
youVe got that great English Leather scent 
always on hand! 



Leather...or nothing at all 



Bo one man with one scent. Get English Leather 
grooming gear: Shave Bowl, Moustache Wax, 
Soap-on -a -Rope, Deodorant 
Stick. After Shower Talc, 

Shampoo. Hair Control BMW 
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Popular Mechanics plans have 
been helping readers da the ‘'im- 
possible' 1 for over 75 years. Here 
are just a few of the exciting PM 
plan projects. 

SCAMP— A revolutionary all- 
metal, VW-powered acrobatic bi- 
plane that puts you In the air for 
less money than you'd think pos- 
sible! With PM plans, man's dream 
of solo flight is easily attained. 

$ 43.98 

(Featured in Dec, E973 tsauo) 

BOONIE BUG A dynamic, new 
vehicle concept! Constructed from 
a VW bus chassis, the 'Bonnie' 
offers the oo- anywhere ruggedness 



of an A TV, the sleeping and camp- 
ing facilities of an enclosed van 
and the smooth-riding quality of a 
conventional station wagon at 
highway speeds— all rolled into the 
slickest looking vehicle ever! Do- 
i L-y oursel f w ith PM plans. $14.95 

tFealursdln March, J$74 

DUTCH MINI-BARN You can 

erect our most popular backyard 
storage structure for under 5600. 
The roof design is somewhere be- 
tween gambrel and mansard but 
it reminds us of Dutch colonial 
architecture. With B ft. of head- 
room inside and ID ft, by I3 3 /2 ft. 
floor space it r s fairly large although 



it looks small. More than enough 
room for bicycles, lawn furniture, 
garden toots or use it as an office 
workshop or potting shed, Two sets 
of plans included, one (or yourself 
and one lor your building depart- 
ment. $ 5.95 

(Featured m Auguat, 3972 issue] 

STORYBOOK PLAYHOUSE — 

Put up a shed and the neighbors 
may hate you, but build this hand- 
some little house and you'll be the 
hero of the neighborhood— espe- 
cially among the small fry] This 
compact structure looks more like 
a storybook cottage than a tool- 
house — but you can readily use it 
for storage. In fact, wide bam-type 





doors in the back lead to a special 
tool -storage room walled of! from 
the playrooms. You can hang a lol 
of garden tools inside and still pro- 
vide plenty oE play space, An extra 
set of plans is included for a build- 
ing permit. $5*49 

(Featured in July, 1373 is&ue) 

LAND AND WATER AIR 
CUSHION VEHICLE— A go- 

anywhere air-prop craft, the excit- 
ing Cobra ACV skims land or sea 
at speeds up to 60MPH, 14 ft. long, 
with room for two passengers this 
innovative vehicle will cost you 
less than $8D0 to build. A unique 
project for the serious doi t-y our- 



self er (caution must be paid in fol- 
lowing all operating 5 ns i ructions). 
The joys of owning and operating 
this futuristic hover vehicle are 
truly Inestimable, $ 12.95 

(Featured in Sc pi.. L97S issue] 

SCUBA-TOW— The electric-pow- 
ered sea scooter that performs like 
cosily commercial models! Motor- 
ized Scuba-Tow will pull you on or 
under the water for hours of effort- 
less snorkeling or scuba diving. 
Rugged, light weight and depend- 
able— you can build Scuba-Taw in 
a weekend or two from PM plans. 

$7.95 

(Featured in July, I9 ?jJ issue) 



Popular Mechanics has hundreds 
of other exciting projects and step- 
by-step plans for you lo 
choose from. Send today 
for the complete cata- 
logue. fust 5D£. 

Popular Mechanics, 

Dept. 

1DH, N.Y., N.Y. IDOIS 

PlMraa rush mo the PM plana 
and /or catalog ue 

Scamp Dutch Mlnl-bam 

□ $ 49,95 0 55-95 

Boonic Bug Storybook Playhouse 

o St 4.95 □ $5,49 

Land & Wafer Air Cushion Vehicle 

□ £ 12/95 

Scuba-Tow PM Plan s Catalog 

□ $ 7.95 □ 

flame 

Addreca 

Oily Stale Zip 

Ploase clip and m ail with chock or monoy order 




TOUR MOTOBCYCLE 



Air turbulence- 
how to cope 
with the 
invisible threat 




by Bill Hampton 

I f you're like most motorcyclists* 
you' re a, fresh-air fanatic. You 
enjoy having the tiirstream slap 
your face and lug at your body. 
Slipping through the wind on a twu- 
w heeler, you experience a sensation 
both relaxing and exhilarating. 

But air can get unruly. Enough, 



Tailwind becomes a cfosswind when you 
make a right-hand turn. Cro-EKwind can 
push you right over to the- other side of 
the road and into the path ol oncoming 
vehicles, SO he ready (o compensate. 




Amount of air tu bulience Iron last-moving 
trucks and buses is often underestimated. 
Pressure cJifte rentals added to wind gusts 
compound the problem for two-wheelers in 
Ihe vicinity of tho big rigs. 



Strong erosswlnd blowing persistently 
from the left will cause you to set up a 
lean 1c counteract it. If building or olher 
obstacle blocks this crosswind, you could 
suddenly swerve lell, so look null 



in fact, to cause you and your 
machine to part company under the 
right conditions. 

What are the right conditions? 

For one* take a large vehicle like 
a tractor-trailer truck or bus whiz- 
zing close by you nut on the high- 
way „ Then add something like a 
strong cross wind into the bargain. 
And let's say you're traveling on a 
slippery or unstable surface to boot. 




CrOsswinds fluctuate in Intensity and if 
you're no I constanlly ready for unexpect- 
ed gusts, they could push you Into Ihe on- 
coming lane. Also, don't forge I that wei 
palnf markings on road can be slippery. 




Low-pressure or suction area is created by 
passing truck and can affect your palh of 
travel. This pressure differential Fs known 
as the Bernoulli effect and fi» discussed Ip 
detail in the lent. 




Drafting a targe vehicle Is extremely 
tempting. The strong suction effect behind 
this truck can give you a nice, easy ride, 
but Ihe consequences of a sudden slowing 
of Ihe iruck could be disastrous. 



If all these Conditions occur at the 
same time, you could be in trouble. 

The push and pull 

Any vehicle in motion will cause n 
certain amount of turbulence while 
penetrating the utr. But when u 
large vehicle, like a tractor-trailer 
or a bus, passes close by, it kicks up 
all kinds of violent air waves and 
whirlpool currents. 

It can also induce a phenomenon 
known as the Bernoulli effect. What 
happens is that when air speeds up, 
it creates a pressure drop, or suc- 
tion effect. As the vehicle whizzes 
by you, a drop in air pressure 
occurs between it and you. Because 
air pressure on the outer aide of 
your hike is greater than that on 
the twwer tide between you and the 
passing vehicle, it tends to push you 
over toward the low-pressure side. 

If a strong crosswind is blowing 
from the high-pressure side, your 
motorcycle can suddenly be 
push/ pulled over into the other 
lane — and into an oneutning rehhde. 
You're especially vulnerable to 
this phenomenon if you're riding a 
lightweight bike in high-speed, 
large- vehicle traffic. Even if you're 
on a large bike, you have to be care- 
ful. Carrying u passenger and high- 
mounted touring gear adds lots of 
surface area for air turbulence to 
act against. 

Tips on position 

There are ways to minimize the 
dangers of air turbulence. For ex- 
am pie, lane position is important. 

Unless you're getting set to pass 
another vehicle in front of you, keep 
in Lhe right side of your lane. You 
want as much room as possible 
Fietwccn you and other vehicles. And 
on multi-lane freeways ride in a 
tunc compatible with your speed. If 
you're on n lightweight bike trav- 
eling slowly, you can get zapped by 
a large vehicle passing you on the 
riff lit side, if you're nnt riding in the 
slow' lane where you should be. 

I P.Vy i r ;f ? lyrn !g page ' FF. l 
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WEIL send you 

TO SCHOOL FULL-TIME TO 
LEARN A PART-TIM E JOB. 

The Army Reserve is a special kind of part-time job. So we train you for ii in a special way. 
By sending you to full-time Army schools where you can learn automotive mechanics, 
communications, or any one of a variety of skills. 

You'll be Taught by first-rate instructors using the most modern teaching methods. And 
you’ll earn full Army pay for the months you're away at basic training and school. 

Back home, you’ll work 16 hours a month (usually one weekend), and two full weeks a 
yean with your local Army Reserve unit, Sharpening your skill with valuable, on- the -job 
experience. Earning a good part-time income. And a good full-time feeling. It’s called pride. 

For more information send the postcard or call 8QG-431-1234 toll free. In NY call 800-243-6370. 

THE ARMY RESERVE. PART OF WHAT YOU EARN IS PRIDE 



DETROIT 
LISTENING POST 



GM's high- mileage cars 

Within the next two years, with the 
79 nr '60 model cars, every GM 
division except Cadillac is expected 
to offer at least one car capable of 
gsvtng to 30 miles to the gallon 
in city driving, ;li> to 40 on the 
highway. This will foe GM’s response 
to the improved mileage Ford and 
Chrysler wilt show as a result of 
resizing their big cars. 

Turbine engine for AMC? 

American Motors has conformed a 
report carried in DLP almost a 
year ago, in the July 1 077 issue. The 
company is working with Williams 
Research Corp, on a gas turbine for 
a passenger car. Williams has been 
building experimental turbines for 
more than 20 years. AMC an- 
nounced a contract w T ith Williams 
last year to put a turbine in a bus 
or utility vehicle, Rut nothing was 
said then about a passenger car. 

GKf to cut oil changes 

Starting with the 79 or '80 cars, 
GM will go to a 1&, 000-mile oil 
change, but will still recommend 
once-a-year change if you don’t 
drive 15,000 miles a year. However, 
the mileage interval will be twice AS 
long as the every-7fi00-mile& 
change on GM's current cars. 

More aluminum parts 

The Aluminum Assn., a group that 
promotes use of that metal in cars 
and other products, discloses 
Chrysler will go to fabricated alu- 
minum wheels and chrome-plated 
aluminum bumpers for its 79 R- 
body cars. The Rs are Chrv filer's 
big jobs. The association also pre- 
dicts more cars will go to aluminum 
deck lids and hoods in 79 — mean- 
ing GM and Ford makes, although 
they are not identified by name. 

Super transmission coming 

GM is very high on the new auto- 
matic transmission coming on its 
i960 cars. The ifcnit will be really 
new. no carry-over components, It 
will be smaller and lighter than any 
automatic GM has produced, and 
fuel economy will be close to that of 
a manual shift. If that’s so, GM will 
have a sure winner. 

Although sales of manual trans- 
missions are zooming, many car 
buyers don’t like the do-it-yourself 



shift. The reason sales are up ia 
that the companies are force-feed- 
ing manuals by not offering auto- 
matics on certain cars. They do this 
to keep their mileage figures up to 
the required government level. 



Second diesel from Olds 

'‘Wait 'til next year." That's the 
word from 0 his mobile on its diesel 
engine. There will be two 79 
diesels — the 350-c,hd. V8 that came 
out last fall, plus a conversion of 
the division's 260 VS. 

Olds will fall about 35,090 units 
short of its production target of 




105,000 diesels this year. The com- 
pany got off to a slow start on the 
oil burner because it didn't want to 
risk turning out bummers that 
would have to be recalled. 

Olds now thinks it has a good 
handle on manufacturing the en- 
gine arid will shoot for 109,000 
diesels in 79 for a two-year total of 
170,000. Whatever the number, 
Olds will have to share its output 
with other GM divisions. GM also 
has it in mind to sell the engines to 
outsiders, contingent on Olds pro- 
ducing diesels in large volume. 



Rating cars on repairabllily 

Would you be influenced in buying 
a car based on what it costs to 
repair? The National Highway 
Traffic Safety Administration is 
going to do a study to rate cars on 
repairahility after they have been 
in a crack up, The insurance indus- 
try has been compiling this infor- 
mation for years, and your insur- 
ance man can tell you almost to the 
penny what it will cost to repair the 
car if you're involved in a collision. 
If you ask him, The industry has 
the info, but doesn't do a good jub 
of making it available to buyers. 



Service gripes rankle readers 

"How can you write such far-out 
junk?" That's how Paul Neaae, of 



Pomeroy, Ohio, started a letter 
taking me to task for the lead item 
in the January column. The item 
quoted the service chiefs of the 
four U.S, ear firms on when they 
expect to build a car that won’t 
require service during the first 
year of operation. 

Paul's complaint — and others — 
was that Detroit should live up to 
the 12/12 warranty before talking 
nonsense about a no-service ear. 

Come on, guys. Don't get sore at 
me. I just ask the questions and 
write down the answers. The ser- 
vice guys in Detroit do the best 
they can considering the con- 
straints they are under. They do 
not have the final word on any- 
thing. The higher-ups cal] the 
shots. 

Part of the problem is that the 
higher-ups, the really big wheels, 
have no idea of what goes on in the 
real World because they never take 
a car in to be repaired. Only advice 
1 can offer if you have a service 
problem is to raise the roof about 
it. Rant, rave, phone, write letters 
to anybody and everybody, The 
squeaky- w heel -gets- the-gr es ae tec h- 
nique. Good luck. 

Save those service records 

F.S, to the above. Save all service 
records on your car as long as you 
own it, Don’t pitch out anything 
relating to service done even after 
the warranty expires. 

Tw T ice in the past few years GM 
and Ford have been caught paying 
off on repairs after tars were out 
of warranty, The companies say 
they no longer have set: ret warran- 
ties, I take their word for that, but 
there have been instances where 
they have made good on service 
problems after the warranty period 
because owners were able to pro- 
duce detailed maintenance histories 
proving they had followed all facto- 
ry recommendations on service, IW 
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AMERICA TAKES 
TO THE HORIZON. 




"EPA esIimaEe-S fo* Hon/cnt; wiilh manual rr.irlsriiissinn 
w^houl OfUional jir cCMHJiliOriirHj rjsn1 cniwi'r sltWiruj 
Vtiur ar;HuHE mifeayEH rn^y tiiWtrr i.Jt'j^rnliOi] oi'yiMir 1 1 r i v i ■ : lj 
habih Ihe condi-tiofi of your car anil ilsopEieKialequiprmrni 
Base Sticker pri-ceem: ludmc] ld*t! i i and deStin L ilioru’furn>H‘i 
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New Plymouth Horizon. People are taking il every- 
where. On any kind of road r in any kind of weather, 
On every kind of trip. Front-wheel drive is one reason 
why If gives Horizon great stability and it gives you a 
great feeling of confidence 
And people are faking it because Horizon can 
take a lot of people Four big adults can fide in 



comfort. And there's plenty of room to take all the 
things that people need. 

Horizon gives you a lot of unexpected 
standard features, like front bucket seats, Plymouth 
AM radio, whitewall radial tires, rack and 
pinion steering and front disc brakes 
And at S3706 It's easy to lake 



A MflOuS r r* 
C HJti 



WHEN YOU WAHT TO GO ANYWHERE IN COMFORT AND CONFIDENCE. 

RELAX. PUNIOUIH HORIZON CAN HANDLE IT. 










Y*vr wofktkep n**dt 
Ml* Portnligti® 
todiion Drill Guide. 



Po-ftflltgn ii the NEW TOOL d#- 
iigiwd lo enable- accuraie dnN- 
irvg whm aff-athed to your port- 
able elect* it drill -odd proper 
bilr and if can be uied like a 
rqvlef,. shctpsr qr soncter, 
FASI“ACCURATF“VtRSftTlll 
If net iigilabli la you* r«ol 
hofdwaf# iter*, und lor 
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FREE ILLUSTR ATED 
BOOKLET: 



Drum landing 



rportdligji Inul CD/p«r«rtonj Dept. C-2 
I P.O. 801 JW0547 
I Jam Diego, CA 92)31 

I PltOtt sene hreMIb&lisrec Bookler an ihe POIcTAl I(JN 
I fJrili Guifla In: 

I Name 

| Wtifiis 

U"± 



.Slate. 



A great traveling companion 
In your car, boat, plane, truck or 
camper Just plug it Into your 
cigarette lighter and space age 
technology provides you with 
33 r cold or 130 ° heat. 

* Big *n<j«igh for 16 oi 6 - pack *il?i extra co/nparlmeni 
ter luiifi meat at dufe-si* 

* Solidly bi. i — 2 lonenigh-mpaa polysty 'onrMv.-ih one 
inehpoiyunnlhsne msuiafton eea/n less mod z*d alun- 
inwirii lifiLV, fialfd sliiln Ihorenp fllpcEnc vpri mplpr w*ih 

2 way switch lor not or ccM (opltoniaj ACacn^rterJ 

* MOMyBack Guarantee— 

If you nol completely 
&aiV«d alia-.- *n 
r^ynd your inonev. 



LI' L BU DD Y, RO. Box 12, Miami Sprirkgs. Fla 331&& 
Plfr*$o sanj me two-tone &neen. CEMbe. Z Biown. 
Mf chut* C or Order Li ter S5&.05 ia enclosed 
ChasqniD my n h^siierC-harge- UVisa □ Am. Express 
Include yQurciid ftp., oipiralmndnSpi $<jnaliirp 
AC Connie* “514,-gfi CirtIudacI inmy payrngfilk 

| Name 

Addr«t* 

Cily/StatofZip 





Beeper for Ihe blind 

Blind people can locate an object more easlty with ibis British device next lo ft 
A handclap within a 20-foot radius of the Homer (riggers a 3-second beep. It's 
powered by a standard 9-volt battery Cost is about $11 1mm Caslleham Industries. 
Collett Cfoso, St, Leonards- on-Sea, East Sussex TN35 9QS, England, 





Come oul smelling like — fruit? 

Really Works is a citrus-based water- 
less hand cleaner that is biodegrad- 
able, no npol Idling arid water-soluble, 
the maker claims, A 5-ounce tube lists 
for $2,39. Vln-Potco, Inc,, Arbor Office 
Cenler, Clearwater, Fla. 33516 



Utility cart folds for easy storage 

When the five- bus hei-capaciiy Stcw-A- 
Way utility cart is not In Use, if folds 
from I la usual 23-inch width to only 10 
inches. Cost Is about $60 from Stow- A- 
Way, Inc., 13ox A, Hes&ton, Karrs. 67Q62. 





Easy to build 
model ships 

These 1^24th-scale 
models are made 
much as real ships 
are. No parts are 
molded or precut. 
Yet construction is 
not difficult, the 
maker claims. About 
$20 from Replica 
Seacraft, High Ridge 
Park, Stamford, 
Conn. 06905. 
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superSander 



It outperforms 
ordinary 
sandpaper 
up to 10 to 1. 
And that’s a 
promise. 



SuperSander cuts taster Lasts longer. 
And resists tearing better than ordi- 
nary packaged sandpaper Try it. 

You Jl agree SuperSander is the 
best sanding product you ve ever 
used, or Carborundum wilt give you 
your money back 

Look for SuperSander bells, sheets 
and pressure sensitive discs wherever 
you buy power sanding supplies 
Or write for the address of the Super- 
Sander dealer nearest you. 

The Carborundum Company 
Consumer Products Division 
PO, Box 337 

Niagara Falls, New York 14302 



CAOBDFtUNDUlVI 







M itered joints demand accuracy. 

Even a alight miscalculation 
will inevitably compound itself Into a 
conspicuous wedge-shaped gap Ln 
your finished work. Not only is this 
frustrating and shoddy-looking* but 
it's also expensive if you choose to 
try again and redo it. 

A set of blocks for common angle 
cutting will take only half an hour to 
make from scrap plywood. They'll 
help you minimize Waste and save 
hours of job time. No longer will you 
have to adjust and readjust your 
miter gauge every time you change 
from making a right-hand to a left- 
hand cut. Set it at 90* and move the 
miter gauge and block from one wide 
to the other — fur remove the block to 
cut at DO** 

The photos show how to hold and 
use the blocks, Note: The blade 
it itard hun been removed for photo 
eforiiy only. Lie sure the block does 
not contact the blade— the garnet 
paper will dull it. 

To make the blocks, cut a 6xB-in. 
rectangle ami a S>xf>-in, square from 
ri -i-in, plywood, Make certain one 
corner of each is a true right angle. 

The easiest place to get a perfect !>0° 
corner is from the mill-cut corner of 
a plywood sheet. Lacking that, set 
your gauge with a dependable square 
and cut your own. Also check your A ng la block* save lime, assure accuracy Slade guard It removed for photo el a rliy. 





Game l paper edging helps keep block and 
workpiece from slipping or “creeping," 




Salely position lingers when milering nar- 
row picture frame molding* as shown, 

ae 




For true angles on the blocks, use drafts- 
man's triangles to set miter gauge. 




The 45* angle block makes mitering door 
or window casings quick and easy. 



blade with the square to be certain 
you are making a true vertical cut. 

Next, reset your miter gauge to 
the block angle you intend to cut 
first (45® or 80* u Use the appro- 
priate draftsman's triangle with its 
long side butted against the fully 
exposed width of your blade (see 
photo i . On a set-tooth blade, where 
teeth alternately point in opposite 
directions, be certain that contact is 
made at equivalent points on two 
teeth pointing in the Hume direction. 
The miter gauge is then set Hush to 
the opposite side of the triangle as 
ahowm at left. 

Proceed to make your cuts. Trim 
: !i in. off atl acute angle corners to 
provide additional clearance between 
block and blade while cutting, Use 
contact cement to adhere ^ -in, -wide 
strips of 80-grit garnet paper to 
edges. Finally, drill a hole in one cor- 
ner of each block for hanging near 
your saw, 

These blocks can alao be adapted 
for use on a radial-arm saw. Simply 
place h board between the fence and 
the block to provide clearance for the 
cut-off end. The advantage i« that 
you won’t have to lift and swing the 
blade out of the 90® groove* then 
lower it into the angled groove each 
time the direction of cut is 
changed . — Fra nk H r Day. 
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How to make 








Make any drink with Seagram’s 7 
and make it a great one. For a smooth, 
refreshing 7 & Cola, pour V-h &z, 
Seagrams 7 over ice in a tall glass. 

Fill with cola and garnish with lime. 

Seagrams f Croton 

Where quality drinks begin. 



SEABMU DISTILLERS COL, N Y C, MtlflCW V-hlSKE f— A BJENif 90 PROGf, 




|r 






Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 







Still flying after more than 40 years, the venerable DC-3 brought us 

mass air travel, fought in three wars and may 
have survived more perils than any 

other type of 
aircraft. 



First DC-3 to ttr was MW* OS7 
(Douglas S lee per Transport) btdfl 
tor American Airlines. Historic maiden 
flight was made December 17, T935, listed 
t hour, 40 minutes, was described at ‘■routine/' 

Craft slept 14 in train-type upper and lower berths, 
was later converted to coach seating up to 30 passengers 



by Bill Kilpatrick 



A t 1:23 p.m.on Easter Sunday* April 
, 21, 1957. Frontier Airlines Flight 7, 
I a twin-engine DC-3 bound from Pres- 
» COM to Phoenix, Aril., roared off from 
I Prescott's Municipal Airport on a rou- 
l tine hop thal was to become a living 
i nightmare. Aboard were 23 pas- 
j gangers, pilot Dale Welling, co- 
1 pilot Herman Wrasse, and Might 
> at tendon l Donna Bailey. 

The approximately 60-mile, 40- 
i minute flight would see them tty- 
ting at an altitude of 6500 feet be 
t tween Iwo mountain ranges— the 
1 Bradshaw Mountains on the right, 

Mhe New River Mountains On the 
i aircraft's left. 

Weather conditions, allhough 
Itess than ideal, were well within 
t federal VFR (Visual Flight Rules* 
lrninimums. There were scattered 
* clouds at 1500 feet, broken clouds 
sal 3000 feel and solid overcast at 
IT 10,000 feet- Visibility was 20 miles, 
»and there were light, scattered 
irain showers. There was also 
s some slight turbulence, enough so 
tthat Welling elected to keep the 
eseat bell sign on. Far ahead and 
tto the southeast, he and Wrasse 
moled a beginning buildup of con- 
verging cloud layers. 

As Flight 7 approached a town 
me a Mod Bumble Bee, about halfway 
dbetween Prescott and Phoenix. 

Ith-e weather started to close in 
fThe overcast was down to 7500 
Teel, and Intermittent ram showers 
dbegan to restrict visibility. To the 



right, the Bradshaw Mountains could 
still be seen guile clearly, 

Beyond Bumble Bee, near art area ol 
the New River Mountains called Look- 
out Point, Welling observed thal the 
weather was becoming marginal for 



VFR (light. Still, he tell they could 
proceed visually lo a point known as 
the Knob Intersection, about 2fl miles 
ahead, where they would then go on 
instruments. Accordingly, he radioed 
air traffic control requesting an appro- 
priate instrument clearance. The 
time was 1:39 p.m. 

Welling then noticed that his 
airspeed was beginning to fait off 
and that, gradually, he was losing 
altitude, both of which he at first 
attributed to the turbulence the 
aircraft had been experiencing 
throughout the flight. He cranked 
in more power, but that failed lo 
check the aircraft's slow descent 
toward a low cloud bank direclly 
ahead. He poured on even more 
coal, but still the DC-3 continued 
to settle. Realizing he was in a se- 
vere downdraft, Welling shoved 
the throttles to full power and felt 
the aircraft's nose rise slightly as 
it passed into the cloud bank. 

Copilot Wrasse received the re- 
quested instrument clearance at 
about 1:44 p.m +1 noting at the time 
thal the altimeter indicated 4500 
feet, Moments later— engines 
straining in the effort to gain alti- 
tude— Frontier Airlines Flight 7 
smacked into a mountain. 

Wetting fell the aircraft lurch 
sharply up and to the right, then 
tumble over on its left side. In- 
stinctively, he cut power to the 
right engine and kicked in full 
right rudder in an attempt to *kid 




Lined up to unload (toph C-*7s (cargo versions 
ol DC-3} played major role in famed Berlin Airlift 
in 1946, breaking Russian blockade ol city. Above, 
a DC -3 lives on as a sleek, new irimolor turboprop. 






tturied tot months fin snow on a glacier in Iceland,, 
if C-4T wat abandoned by this Air Force 4s hopelessly 
un solvated blu. Sul the owners of Icelandic Airlines 
dug it out and Item it home — on engines and bat- 
teries stnl dbfi) to o|)f fdlcr alter the long freeze. 




Mititar y OC-j^ (C-4Ts) were a hardy tot. In World 
War lt t a Japanese kamikaze pilot tried to shoot one 
down, then* unable to do so, rammed it. The kamikaze 
crashed; the undaunted C-47, shorn ot muff) of Us 
sla^g-orod on homo, a bit dratty but sale. 




In another wartime skirmish, a Japanese Zero col- 
lided with a C-4 7. slicing oft mo si ot its rudder. The 
Zero plunged to oortfi, while rho tailless C-47 man- 




PM nrt: Ed Vulniursky 




In the early days of air travel, tithe could 
approach the glamor, excitement and sense ot 
adventure of a nighttime flight, as depicted in 
the scene shown here. You could board an American 
Airlines DC-3 sleeper on the East Coast, retire 
in the comfort of a Puliman-slyle berth, and awake 
the next morning on the West Coast a truly magnificent 
way to cross the country in an era when the trip 
by train or car could take nearly u week, 






New beak tor an old bird- Yep. 
El's 3 DC-3, though you have to 
look closely to tell. This mod- 
ernized version, Tri Turbo- 3, 
sports throe lurbopraps in 
place of two original piston en- 
gines — wllh one perched 
smack on Ehc nose, giving the 
normally docile craft a sharp- 
beaked. hawkish look. The 
Itiree Frail & Whilney FT-fis, 
turning ftve-bladed props, de- 
velop 3&0Q hp for a cruising 
speed of 230 mph and 3000- 
mile range. The developers. 
Specialized Aircrat!, Camarillo, 
Calif., hope h will add another 
25 years' life to the 2500 or so 
aging DC-3s still flying Cost of 
remodeling: about £575.0100, 



the aircraft back up to level flight. 
Despite its being wracked by severe 
vibrations, the 1X7-3 responded to 
the controls and staggered up and 
away from the point of impact. 
Welling bad no idea what had hap- 
pened, no idea what loomed ahead. 



All he could do was wrestle with the 
controls as the aircraft fought to 
climb, A few seconds later, out of 
the cloud bank and Into the clear. 
Welling looked out and saw that 
nearly nine feet of the left wing had 
been sheared off! 



Hair-raising experiences 

Incredibly, Flight 7 wobbled on, 
landing safely at Phoenix at 2:05 
p.m,, about two minutes behind 
schedule, The flight had covered 
about 34 miles, at least 3T of which 
were among the most hair-raising 
mi lea ever flown, 

Flying hair-raising miles, how- 
ever, was— and still is— nothing 
special in the illustrious career of 
svhat, in ninny respects, is the most 
remarkable aircraft ever built. 
Since it first flew on Dee, 17, 1335, 
at Santa Monica, Calif., the "all in a 
day's work” exploits of the DC-3 
have become part of aviation lore 
throughout the w'orld. 

Not much she couldn't do 

Known in various versions as the 
047, the R4D, the C-5S, the Dakota 
or Dak (by the British), the Sky- 
train, the C-49, the Doug, the Old 
Three, the Cooney Bird, and by 
many other designations and nick- 
names, the DC-3 has earned a 
worldwide reputation for dependa- 
bility and durability under impos- 
sible conditions, Some of the things 
it has done in the air, some of the 
situations it has survived, approach 
the realm of the unreal. No aircraft 
in history has been so abused by 
man and nature and yet come off so 
well. 

Designed originally to operate at 
a gross weight of 25,000 pounds, the 




DC-3$ boasted crew of three — pilot, copilot and one real, live stewardess. On 
short hops, you got a sandwich and apple; longer flights included luiury of 
a hot meal. First DC- 3s were outlined as sleepers with Pull man-style berths 
(center left). In later versions, seals replaced bunks (top left). Alter World 
War ||, many went into Corporate service with plush interiors (bottom lefl), 
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Military version ol I he OC-3 — ihe famed C-47 — carried ovory- 
ifilng from armored vehicles, artillery and troop* to whole air- 
planes, They'd strap the wings of a P-40 under Us luselage and 
roll the lighter Into the cargo hold. Where there was water but 
no lending strips, they stuck on floats {above} to give the 
transport amphibious operation, li flew paralrooper* Into bal- 
He — and ferried Ihe wounded gently home. In Vietnam, some 
were even filled out as gun platforms (lop right) with rows of 
multi-barreled guns firing out ol windows that used lo provide 
scenic vistas lor prewar civilian passengers. 





Another modified DC-3 Is ihli Super Tur- 
bo-Three with longer "'stretched' 1 fuselage 
and turboprop engines. It’s designed for 
short-haul 1 commuter runs and cargo jobs. 



DC-3 has repeatedly been over- 
loaded — particularly by the mili- 
tary, and especially over the Burma 
Hump during World War II — to 
prose weights of 31,00-0 pounds and 
more, yet. has still managed some- 
how to heave itself off the ground. 
There has never been, apparently, 
anything within loose reason the 
Old Girl couldn't do, no indignity 
she couldn't somehow surmount: 

■ A midair collision dipped five 
feet from one wing of a Capital 






Old DC-3s never die, but they become 
some strange things, including restaurants 
end bars. Wow 5 m o key Holland, a retired 
flagpole painler in Cardiff, Calif,, is turn- 
ing a junked DC-3 fuselage into — Would 
you believe? — a motor home. Powering 
i he 42 Ion I- long camper has yet to be 
worked out, but ihe interior (righi) is al- 
ready comfortably equipped with reclining 
lounge chairs (Irom a 727), bunks, com- 
plete kitchen and bath facilities. Is a DC-3 
street-legal? Holland will soon find oui. 



Airlines DC-3, yet its pilot brought 
it down reasonably Intact, ita pas- 
sengers and crew safe. 

■ In China during the early days of 
World War II, a Japanese bombing 
raid blew all of one wing off a DC-3 
parked at an airfield. Undaunted 
ami critically in need of transport 
aircraft, the Chinese nailed a S- 
foot-shorter wing of a DC-2 — the 
only roughly similar spare avail- 
able — -onto the damaged DC-3 and, 
adjusting for a tendency to roll to 
the right, operated It for many 
more flight hours. 

Downed a Zero fighter plane 

■ In the China-Bnrnm-India Thea- 
ter during the war, a C-47 ( military 
version of the DC-31 had the dis- 
tinction of being the only Allied 
transport plane to be credited offi- 
cially with downing an enemy air- 
craft. An attacking Japanese Zero 
slammed into its tail, slicing off all 
but a fool-and-a-half of its rudder. 
The Zero careened and crashed, but 
the C-47 weaved home to its base 
and was soon buck in service, 

■ Another C-47 also downed ail 
enemy aircraft, hut apparently was 
not officially credited with the 

,| "kill," An attacking Japanese kami- 
=> kaze pilot first attempted to shoot 
§ down the lumbering, unarmed C-17, 
Q After several unsuccessful passes, 
5 however, he rammed the defenseless 
| transport, leaving a huge, gaping 
t hole in the top of the fuselage. The 
| kamikaze went down in llamea; the 
£ ( Please r uin to page f 56 J 
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Bike touring 

isn’t just for youthful H " 
athletes and cycling fanatics 
it's for everyone. 



by DickTeresi 



Uphill ttfiLh full load; hnndllblr 
bag pannlar*, iJ^apimg bag. Tnanqu 
lit firth if bumper rails cli for lately. 



B icycle touring is beautiful. 

romantic and healthy. Cycling 
gives you a sense of freedom and 
adventure that car travel cannot. It 
lets you see the countryside up close, 
lets you explore back roads and 
places you would not visit otherwise. 
On a bike colorfully packed with 



you tend to meet people as you 
travel And you develop a closeness 
to those with whom you’re cycling. 

Bi ke touring is perfect for a 
vacation or even just a weekend. In 
fact, you've probably already 
considered its possibilities. So why 
haven t you tried it? Here's why: 

■ You don't think your body can 
handle it. 

m Bike touring is for kids, and 
you’re not a kid. 

■ Stke touring meanscamping. 

And you're very fond of hotels. In 
fact, you developed a psychotic fear 
of tents in the Army. 

■ You also fear the unknowns of 



Thru louring mood*: IflH, lh* lertnlty 
oi i country road: lop, iho cimarad#- 
no group cycling; and above, the 
miter y of climbing a bill in the rain. 





Background: * cydiit 
climb* m Ion# Nil in 
Monl.tfla'i Glacitr 
National Park, Oock- 
wIm irom above hah 

mef*d blk*T lake* a 

awrjm, v^unian enjoys a 
scenic reft! i lop; cy- 
cHili Htfo ferry lor re- 
duced tttoij *dd th* 
time -honored Task of 
map reading, 



Tandem touring mak«i elf it lent use 
requires gteal cardinal « 1 Noth ill 






cycling; how to find your way over 
country roads, where to eat, where 
lo find shelter. 

■ Finally, you're not a nut, And 
cyclists are nuts. They wear funny 
striped shirts, silly little hats; they sit 
on hard, skinny seats and like it! 

Frankly, these are all pretty good 
reasons. Or rather, they used to be. 
Because bicycle touring is changing 
fast, A recreational activity that was 
once the domain of athletic teen- 
agers and a tew fearless, fanatic 
adults, bike touring is now opening 
up to the rest of us. 

Set your own paco 

Organizations have sprung up over 
the past few years that have taken 
many of the fears out of cycling. 
There are organized tours — many 
tailored to adults — that cover as 
little as 10 to 20 miles per day, Sorne 
arrange for overnight stays in hotels, 
inns or other shelters so camping 
isn't necessary. "Sag wagons" are 



becoming more popular. These are 
vans or station wagons that carry all 
personal gear so bikers need not 
weigh down their bicycles with 
heavy packs. Sag wagons can also 
give a lift to sagging cyclists who 
need a break, and carry spare parts 
and tools for on-the-road repairs. 
And new cycling maps — with details 
you absolutely need but cannot find 
on regular highway maps— are now 
available. 

“A novice's main worry," says 
John Freidin, director of Vermont 
Bicycle Touring (VST), N is whether 
he can physically make it, whether 
he can keep up." This fear, in most 
cases, is unjustified, freidin, whose 
organization led 2200 cyclists 
through rural Vermont last year, esti- 
mates that 98 percent of his riders 
completed the route they had cho- 
sen. Frel din's customers are not kids, 
either. The bulk of them are between 
25 and 45 years old, many making 
their first bike trip. 




Short day trips with fight loads build up 
Iho cycllsfg stamina for th* tong haul. 



H ere's the latest in bicycle equip- 
ment, Most items may be pur- 
chased separately at sporting good a oi 
s | xv i a It y bike shop* a* J-tpIpfi-numt 
parts to upgrade your present bike, 
TfHim-nmlHl brake entiles. Regular 
brake cables get very sticky with age 
and are hard Eo lubricate, hut perma- 
nently iubed Triton H eated cables 
slide bar!, and forth i rs h i . i a plastic- 
lined housing cutting fnrnon b a 
claimed 40 percept — iuh auing smooth- 
er t fa.ster, an fur braking. There are twn 
brands; Elephant and l.'itrudilide. 

Co infer table saddle. Saddle sores 
have driver many tender soula away 
from cyel i ng- If this is your problem, 



HALF-ROUND 
WOUND CONDUIT 



VINYL COVER 



POLYETHYLENE 
LINER 




teflon lubricated 

AIRCRAFT CABLE 



Fell on-coated brake oabi» are p$t ma- 
ne nil y lubricated; reduced trie lion- — up 
to 40 percent — meant much lei» tWorL 



bicycle experts recommend the new 
Avoeet touring saddle. Its special 
contour gives pelvic bones extra sup- 
port while minimising contact be- 
tween soft parts of the crotch and the 
saddle. There's also n Wide- profile 
woman's saddle. 

Easy shifting. Part I ■ Many nov- 
ices can't get used to the way you 
shift a Id-speed: you must always be 
pedaling as you change gear*. Shima- 
no has introduced a system called the 
FF (front freewheeling) that let's 



Upgrade four Mice • •• 




PELVIC 

STRUCTURE 



BICYCLE SEAT 



0 V4 * — ■ 

EXTR A TH ICK 5*8' 1 

ORTHOPEDIC PADDING 

Avoeet touring saddle is designed lo 
provide critical support points tor hu- 
man pelvic structure and cut fatigue. 



you .thin whiJ* counting ... or even 
ha kf ied a ling! The system is some 
iv h;ii com pH edit'd bemuse it has an 
euftra ftpewhii?] up front in the chain- 
win-i], making : very difficult to mid 
Its ymtr present bike. But many 
brands now riffcr the FF a* standard. 

Fasy shifting, part 2 r Shim a no also 
makes Lite Positron* a denullcur that 
has definite rJick-sdnjt positions m. its 
levur for each gear, 1 i kt- a car, A 
e<m ve [(tumid derailleur hns no Jefi- 
ivi to positions (you must move the 
lever on til you feel the chain fa 11 on 
the rig hi gear- often difficult for i.Ehj 
beginner). The Positron may also be 
shifted more than one gear at a Li mu 
or even while the bike ts stopped. It's 
often combined with the FF system 
l above i us standard equipment or 
may be purchased separately. 

High-pressure tires. The higher a 
lire’s air pressure, the hairier it will 
be and the faster it wilt roll. Stan- 



dard [ i r c h may be inflated to 70 
pound-* per i iLJiii inch. Hut now 
there are tires that wdll hold 00, 
even lOu pounds. They are also lower 
in profile so less rubber meets the 
road. Many brands available. 

.Vn Li puncture treat meats. The big- 
gi?s! .i-iHir problem is still the flat 



FREEWHEEL 



ONE PIECE ASSEMBLY 

CRANK RH, BALL CUP 




DOU 0 LE CH Al N WH EE L "J NTEG ER ' 
WITH CHAIN GUARDS 



Shiinano Iront ehainwheel ‘'freewheel- 
ing'' sysi$m allows gear shilling Ires of 
pedal movement — «ven on hill climb, 

lire. While nothing will make a lire 
pundture-proo/, there are many seal- 
ants, that will improve u tire lube's 
puncture ri w in tu H tv . Mfist work mt 21 
similar principle; h fluid — often con- 
taining fibers, minerals and some- 
times a Yidrumxer — is injected 
through the valve into the tube. Whim 
a sharp object punmm s the tire, He 
fluid seals the wound and prevents a 
flat. Does it always work? No, 
experts say, but sometimes it's better 
than nothing. However, a tube so treat- 
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The secret, if you're a beginner, is 
to plan an undemanding route. VBT 
this year is offering 115 supervised 
trips of varying difficulty. There are 
weekend, three-day, five-day and 
week-long tours, costing from $77 to 
$259, No camping is necessary. Cy- 
clists stay overnight at country inns. 
Sag wagons are provided on all 
tours of three days or longer, 
Bikecentenniat, perhaps the most 
publicized touring organization in 
the country, is also reaching out to 
beginners. In 1976. Bikecentennial 
pioneered the Trans A meric a Bicycle 
Trail— a 4250-mile route of mostly 
scenic, low-traffic roads stretching 
from Oregon to Virginia. Though 
Bikecentennial made its reputation 
leading some 3000 cyclists over this 
90-day cross-country trail, its now 
offering seven shorter routes in vari- 
ous parts of the United States. Three 
of these supervised trips take eight 
days or less, Some require camping, 
but others book cyclists into hotels. 



For many bicyclists touring means 
independence — not having to stick 
with an organized group. There's 
also good news for these individuals. 

Bikecentenniat sells special, ultra- 
detailed maps so you can plan your 
own trip anywhere along its 4250- 
mile trail There are also maps avail- 
able for other areas: in Oregon, 
Montana, Kentucky and Virginia, The 
maps give directions from a cyclist's 
point of view and feature very 
detailed drawings of difficult inter- 
sections or other problem areas. 
Camping sites and grocery stores 
are well marked, Accompanying 
guide books point out historical 
landmarks, prevailing weather and 
wind conditions and warn of special 
problems, such as a scarcity of 
campgrounds, grocery stores or wa- 
ter 

Bikecentennial also serves as a 
clearing house of information for its 
members {anyone can join; dues are 
$12 a year for individuals, $17 for 



•••and 90 touring 



till i ft *ii Une t i ri hard l« patch. 

Small panniers In 1070, Hartley 
Alley. a veteran eyclr tourist, de- 
signed TC jPunriters, tin- first really 
rimilern bike wnterpTOOC, eany 

to attach, lots si t' miter pockets, with 
miirin^ 7:1 1 1 pier* that could be joined 
tm^ther into 11 single piece of airline 
tarry-on luggage. But. they're hasten, 11- 




Handlebar bag* provide place lor (hings 
you want io get quickly, but ico much 
weight can affect steering, unless . . . 




, „ . ypa mount hag behind seal with 
an accessary called Seal Pas! Thing. 



!y fur the long-distance cyclist and 
eopt IfbrT. Now Alley's i'nihh up 'A' i l li 
^mailer [in nine r*. Lining the walin' 
design, fur I he front of The bik*-. 
However, they can jus I a* easily br 
used on the rear for short hauls, Ifor 
n catalog, write The Touring Cyclist 
Shop, Box 4 1 SOti, Boulder, Coin. 

Fanny pads. Alloy also makes F'':iei- 



Small panniers 
can be used on 
front or rear ol 
bike, are ideal lor 
(he shorter (rips, 
day-long Gulinas 

Among new back- 
packing gear Ihat 
make bike tour- 
ing a breeze are 
items like FssTent 
It is 4 lbs., bas 
spring supports. 

ny Pads: four-inch squart 1 adhesive, 
foil fiEn|F, Saddle sores 1 .' Just pn]i une 
nil where It hurts. 

SFT* That stsu ds iur Seal l 3 usE 
Thing, It'n made by Eclipse and ii '* a 
idjirufi tb Eti attaches to ymir *ealpOsl 
and lots you suspend a handlebar ur 
Either typo of bail behind yoiiv saddle 
Normally . bags th.n hunu behind the 
seat tend to dandle annoyingly. But 
SPT is rigid, A vail able at hike stores. 

Instant tenl, Take the four-pound 
PasTetiL out of its stuff sat'k, throw 
it on the ground .md it immediately 
springs open. An internal steel roil 
'infolds as the tent in nulled lauL ami 
staked at the corners. Available at 
camping 1 outlets. 

Stick touring derail leu r. The tour- 
ing cyclist has always had to settle 




families). Members can find out 
about touring services (bike trip 
organizers, bike trails, public cycling 
programs) in their part of the coun- 
try by writing Bikecentennial (ad- 
dress on page 200), 

Vermont Bicycle Touring will also 
plan individualized trips for people, 
supplying customized maps and 
booking cyclists into hotels. 




Cycling in style 

No discussion on cycle touring is 
complete without mentioning fhe In- 
ternational Bicycle Touring Society. 
The IBTS. founded in 1964 by Cali- 
fornia surgeon Clifford Graves, is for 
adults only (2t and older). The so- 
ciety runs 21 different tours in the 
United States and Europe, and is 
unusual In that all organizational 
duties are done on a volunteer 
basis— there are no paid leaders. 

Though the society warns its 
members they must be prepared to 
fPir-is*? nun iq p i m? 193) 



Eclipse nun cape uses elastic loops 10 
keep ii snugged down front and back. 




for second best when tl comes to 
EJernilleurs because good racing du- 
rai Ileum hand to only higher gears. 
Touring dentiUeur* Lltat wilt shift 
into lower gears (they need to tie 
Jin Eiger to du this) elpv generally not os 
well Tllttdu, Hut recently Sun Tour 
introduced the Cyclune GT. ei touring 
ilr Ejiilltuir fiattei tied after tin* name 
design ami made of the same alloy as 
it,* Cyclone racing ilerailletir. FM ha-5 
tested the Cyclone GT ever moun- 
tain-, tli rough prairies, in rain and in 
snow, IL shifted smoothly at ntl times 
with little rieed of adjustment 
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You can. Dedicated 
amateurs find plenty 
of archaeological 
thrills in their own 
U.S, backyards. 

by Maggi Stevens 








A few bits of broken 
pottery or rude stone tools 
can often provide valuable 
clues to i ho nature ol the 
oldest, most mysterious 
American cultures. 












T o moat of us T the very word ‘ ar- 
chaeology" projects the stereo* 
type of some bespectacled, pith- 
helmeted profeasor rooting around 
at the base of a pyramid, just as one 
of the hired native diggers has 
noticed something and shouts, "E - /- 
fendi, come quickly J „ * 

Well, on-site archaeology is often 
exciting, but it does not have to be 
so exotic or exclusively populated by 
professors and paid hands. A lot of 
amateur ''diggers" are doing impor- 
tant and interesting work right here, 
in the United States, virtually in their 
own yards; many initiates become 
fascinated in short order, 

I had gone on my first dig only a 
few months before on a chance 
invitation, yet the moment I saw the 
Suma site, set in a clearing amid 
tall |dnes on the New Jersey bank of 
the Delaware River, I knew 3 was 
hooked. Once, 7000 years ago, 
an Indian tribe called this 
place home. Its members 
hunted and fished, and 
fought off their enemies in 
this sheltered glade; they 
built their fires in carefully 
constructed (fits, made 



fine arrow points and swift canoes. 

Therefore, while some people 
prefer to practice tennis lobs or 
down martinis, I now grovel in dirt, 
irrevocably addicted to shoveling, 
sieving and cataloging. 

My membership in the Orange 
County Archaeological Society of 
New York State, was a big step. 
Hoping to ex'-avute something — 
anything — somewhere, I had joined 
various historical organizations, 
Alas t the local ladies did nothing 
but sip tea and attempt to improve 
social standing, A fortunate meeting 
with an old acquaintance changed all 
that. He took me to meet a mastodon. 

In relenting rain had turned the 
earth to liquid mud, “Dig now or 
not at all. 11 admonished the farmer, 
whose plowing deadline was already 
(last. 

So dozens of us volunteers, well 
garbed in oilskins and boots, slipped 
and slithered in the muck of a dark 
and seemingly bottomless pit, Gent- 
ly we passed the ancient cargo of 
bones to the surface, faces anointed 
with sweat and rain. This muddy 
vision was my introducton to the 
mastodon Sugar < named after near- 
by Sugar Loaf Mountain', who now 
resides in resurrected splendor at 
Orange County Community College. 

Sugar's rescuers (all members of 
the Orange County association) 
proved n de’ightful cross section of 
society. Mistakenly, people tend to 
think only in terms of professors and 
esoteric university programs when 
excavation Is discussed. In actual 
fact, archaeology is a relatively 
young science lin this country) not 
yet stifled by the stuffiness of the aca- 
demic establishment. Factory work- 
era and engineers, farmers ami ex- 





ecutives discuss such t ns the 
dating of post molds < marks loft by 
ancient wooden structures), or the 
most efficient way to fell a tree. 
They may have but one thins in 
common — reverence for the past 
ami knowledge of what it mean* to 
the future. 

Cadaver brought police raid 

My own initiation into amateur 
archaeology became a baptism uf 
fire, Once, while digging on New 
York City's. Staten Island. there was 
a police raid! 

Tipped off by a concerned citizen, 
the gendarmes converged on the site 
from ah directions — lights flashing, 
.Hirers wailing. They, the medical 
examiner and the coroner demanded 
to wee the cadaver we had reportedly 
discovered. When our professor re- 
fused to give tip his find, the law 
got nasty. Holsters were pointedly 
fingered. Handcuffs and notebooks 
appeared. The skeleton must be 
brought to the station for identi- 
fication by the next of kin. 

Seemingly in vain did our aca- 
demician protest that this was a 
primitive skeleton, likely to disinte- 
grate Ef handled carelessly, Patient- 
ly he explained that the poor fellow 
wan at least 500 years old and 



belonging sin he did to an extinct 
tribe, it was unlikely that descen- 
dants would he located, let alone next 
of kin. 

Well never know' whether the 
professor's reasoning finally pre- 
vailed or whether the sight of our 
motley group armed with picks and 
shovels made the police eventually 
retreat Hut retreat they did. Put- 
ting away their guns, they shuffled 
back to their vehicles and sped <i(T. 

Several weeks later at the Ktima 
Indian site by the Delaware River, l 
was assigned to spend the night 
with my friend Nancy standing 
guard against marauding pot hol- 
ers — nn unscrupulous lot who de- 
stroy unique archaeological tracts 
in search of marketable artifacts, 
They had been unusually active on 
this site. 

For those whu’ve spent a night 
alone in a forest with a disabled 
companion fin the excitement of her 
first find she had tripped on u tree 
root and plunged headlong into a six- 
foot pit i and one disoriented dog — 
my advice is DON'T, Midnight 
found my friend zonked out on a 
combination of cognac and painkiller, 
while my city-bred spaniel barked 
himself into frenzied hysteria each 
time he heard a leaf rustle. 



Flames from the campfire trans- 
formed shadows into malevolent In- 
dian spirits come to avenge the 
wrongs inflicted on their race. Mere 
rabbits became menacing monsters. 
If I didn't die of heart failure, f knew 
[ would succumb to witchcraft. 

Difficult— and delightful 

Thus, digging cun prove simulta- 
neously difficult, ridiculous* and de- 
lightful, Few amateur archaeolo- 
gists dig to satisfy the desire for 
personal possess Eon, Moat are cu- 
rious and love puzzles — the kind 
that have pieces missing. Most are 
reaily to grasp a chance to touch 
history. We can only read that the 
Egyptians fed their pyramid la- 
borers radishes, onions and garlic — 
but we discover for ourselves that 
the Mbnsi tribe adored oysters. One 
of our group describes his digging 
dedication in a simple sentence: 
"It's the thrill of picking up a tool 
that someone happened to drop 5000 
years ago." 

For me personally, it s in part the 
fantasies l spin: What fabulous 

treasure was trailed for the alkaline 
pipe from Georgian England found 
beside an Indian hearth? What is 
the significance of a stone tablet 
bearing not hieroglyphics, but eol- 



And now - . . if s ‘urban 1 archaeology 





umntt of linen rather like those on 
nn accountant's pad 7 Why wan that 
crystal quartz so intricately carved? 
For whom was it made? 

Unfortunately many beginner's 
guidebooks still encourage an ama- 
teur to dig alone, Thin is very much 
frowned upon by authorities in the 
field. The pant is a dwindling 
resource, ami just as oil Is likely to 
run out by the year 3000* m„ if we 
continue excavating at our present 
rate, will our archaeological .hi Iks. 

According to Dr. Elizabeth Du- 
mont of Fordham University, ""The 
keyword in archaeology today is 
conservation rather than, excava- 
tion. In 50 years our present 
methods are going to belong to the 
Stone Age/’ 

She cites an example: Scientists 
have just discovered, contrary to 
established belief, that decayed 
plant material (fan 1 * leave permanent 
traces. They take the form of shiny 
crystalline structures called phyto- 
lithn. These inorganic molecules can 
determine not only the exact type of 
prehistoric vegetation, hut even 
what ancient man may have had for 
dinner, 

"It's not only the stone artifacts 
or ceramics that arc important/* 
continues Dr. Dumont, “it's the con- 



1 , eel s Financial support. Excavations for 
construction projects in major cities 
these days are often likely Id bring out at 
least a few amateur archaeologists to 
inspect the site for potential artifacts. 

Site preparations several years ago for 
Detroit’s new Renaissance Center hotel 
and oftice complex unearthed so much 
iBth and 1 9th. century chin aware and 
household goods (In what had long been 
a rundown section] that local universities 
got quite excited. 

Paterson, in northern New Jersey, 
offers one of the best examples of Hite 




text in which they are found. When- 
ever u shovel is placed in the ground 
this is destroyed, One cun never 
‘red ig’ h site.*' 

Regional differences 



ferently. It‘w often placed in flat 
dishes and sifted with the fingers. 
If the sand is very fme. it is 
impossible to dig it deep square 

without the sides collapsing. 



In the western United States, In- 
d inn tribes developed n sophistication 
resulting in decorative handicrafts 
that often reflected u strong Asian in- 
flu a nee. Hut in the East, many tribes. 
i such as the extinct Early Wont 1 1 and 
Indians who once roamed the north 
coastal states i left behind only a sim- 
ple legacy of stone tools and plain 
fnittery. One might think such prim- 
itive tribes would be of less inter- 
est. but some archaeologists main- 
tain the reverse is true — the less 
known about a culture, the greater 
the surprise and excitement when 
excavating. In the West we can still 
see impressive stone dwellings of 
early man but in the East only 
careful on-site digging enn reveal 
whether a group lived in a bark 
shelter or a liO-foot communal 
longhouso, 

Sot! is another variant. If it is 
day like, a site is measured off into 
squares and dug in carefully cal- 
culated layers. The earth is then 
thrown into n giant sieve for 
screening, Sandy soil is treated dif- 



Tools and equipment 

Digging is not an expensive pur- 
suit; the tools of the trade can be 
found sit home. Items such :iS ;l tooth- 
brush, whisk broom, work gloves, 
shovel, pencil, and notebook, measur- 
ing tape, trowel, a ball of string and 
Popskle sticks (for marking off lev- 
els) are all the initiate will need. 
Probably the moat costly item is the 
tin box (the kind that fishermen use] 
that archaeologists keep for storing 
their bits and piece a. 

One recent excavation of an In- 
dian burial site in Latin America 
holds the top three elements of a TV 
special — sex, mystery and violence. 
Two bodies were unearthed buried 
in an embrace. The smaller, with 
arm Hung across the face as if for 
protection, appears to have been a fe- 
male aged around 14 years at the time 
of death. Both bodies were pinned 
down with heavy stones. This did 
not follow the tribal burial pattern. 
All the others were buried in fetal 
position and accompanied by a bun- 
t'Ptnii s a turn fa cage rfl£) 




Industrial digs” do 
not always involve 
pick and shovel; ex- 
ploration of old factory 
spaces, like the Rogers 
Locomotive Works can 
yleJd some importanl 
Finds. At right. an exca- 
vated milt flume. 
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trend (see photos), As America's first 
planned industrial city, its original blue- 
prints encompassed the talents of both 
Alexander Hamilton and Pierre Charles 
L Enfant (who designed the chy of Wash- 
ington). Once Paterson's Great Falts 
raceway and' power system (a network of 
waterways) supported numerous mllFs 



including the Rogers Locomotive Works, 
siFk and textile industries and (he Colt 
gun mill'. 

Edward Rutsch. a contract archaeolo- 
gist, has led several " expeditions" in The 
area and not too long ago found one of 
the lirsl Rogers locomotives. "This form 
of archaeology dose not always involve 
digging,” says Rulsch, 'Often it’s just 
studying I he spatial re meins of an ntd 
lac lory, or examining a few pieces of 
broken china." 

People who would like to become 
involved can write To the Society (or 
Industrial Archaeology, Smithsonian lu- 
jililutitiJi, Washington, D.C . an organize- 
lion dedicated to the preservallppi and 
protection a! am industrial past. Ttwy 
organize luuri; and expeditions, distrib- 
ute information, and nunurinte bridges 
and buildings lor Uiv National Register, 



F or two such similar cars, own- 
ers certainly point out a few 
striking differences. For example, 
according to the Zephyr/ Fairmont 
owners we surveyed, the Zephyr 
comes out better by 10 percent- 
age points on workmanship. 
Twice as many Zephyr owners 
scored their cars as excellent. 

The Zephyr also rated higher In 
dealer service. And when we 
asked for a list of specific com- 
plaints, 24 7 percent of Mercury 
Zephyr owners had none, com- 




Venttpane*, a I 160 extra,, open with 
knob, which makes operation unhandy. 




pared with IB, 8 percent for the 
Ford Fairmont. But Fairmont fared 
stightly better in front-seat com- 
fort and satisfaction with repairs. 

Otherwise we might as well 
have been asking questions about 
one make of car instead of two. 

Why did owners settle on these 
two FoMoCo compacts? 

''We were looking for size and 
gas mileage,' 1 answers a Mew 
York salesman, “and were actual- 
ly ready to buy a new Toyota 
Corona. But for the same price we 
chose a Zephyr sedan with the 
six-cylinder engine,'’ 




Roar trench will seal three, although 
center rider's, legroom Is reetrleted- 



“To improve gas mileage," says 
a South Carolina insurance agent, 
'and to have a car I can fit Into — 
Vm 6-7 and weigh 290 pounds,'" 
"Because I wanted a small, 
inexpensive station wagon of U S. 
manufacture.'' adds a retired Flo- 
rida school teacher. 

What traits or features do Fair- 
mont and Zephyr owners like best? 

"I appreciate the fact that Ford 
has designed a good utilitarian 



BY MICHAEL LAMM west coast editor 

New FoMoCo compacts do 
everything well, yet owners 
would like better mileage 

Large glaf* are»> 
thin pi I lift 
help visibility. 




Trunk, while shallcw, 
holds more than most. 



Galvanized rockers 
fight rust. 



i hoiti& i- j- jfio 



Grille, tail lamps, 
and ‘'gills" differentiate 
Zephyr (shown) and Fairmont, 

* / 
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car that fits the needs of a family 
Of five. It's energy- con sc joys and 
conservation-oriented, which we 
appreciate; also it's a comfort- 
able, attractive car,' —New Mexi- 
co bookkeeper, 

"I find the Fairmonts brakes 
excellent. The car is easy to 
handle and park. The Six is sim- 
ple and easy to work on, I do my 
own minor tune-ups and change 
oil and filters regularly myself,"' — 
Illinois retiree, 

"‘Sharp-looking, peppy with the 
200-cu -in. Six, economical to op- 
erate.'" — Michigan park manager. 

Gas mileage differences be- 
tween the Six and V6 are almost 
nil. Owners of the Four, however, 
report a significant lump: three 
and six miles per gallon better in 




Trunk demonstrate* ample floor (pace, 
but won't carry grocery begs upright. 



city and highway driving, respec- 
tively, than the larger engines. 

Relatively few buyers, though, 
opted for the Four (9.0 and 9.5 
percent}, so we didn't get enough 
reaction to comment on engine 
power or vibration. 

Of those who did buy the Four, 
66.6 percent also chose the four- 
speed manual transmission, 




Comfortable front teal, good dash lay- 
out tarn praise from most owners. 



What the twins are like 



The new-foMSTB Ford Fairmont and 
Mercury Zephyr art almost identical 
twins. They differ only In grilles, 1*11 
lumps, interior trim and price. Model 
for model, the Zephyr costs about 
$120 more. 

These cars replace the Maverick 
and Comal. Lightweight, efficient and 
uncomplicated, the Fairmont and 
Zephyr share variable- ratio, rack-and- 
pinion steering, disc front brakes, a 
flaw-through ventilation system that 
really works, a large greenhouse with 
thin pillars for maximum visibility, and 
modified MacPherson-tlrut front sus- 
pension systems. 

Three different engines are avail- 
able, ell tried and proven. The most 
popular, a iCO-eu.-in. Six, dates beck 
to Falcon days. The 302 VO has like- 
wise been around a while, and Ihe 
versatile little ohc 140-cu.4fl. Four 
also powers Pintos, Bobcats and 
Mustang Us, 

Wagon versions of the Fairmont 
and Zephyr use a one-piece iHigale 
wilh a fixed rear window. This gives a 
low loading sill, and with Ihin bed 
walls there Is maximum width pro- 
vided for a bulky cargo. Even 
the four-door sedan has 16.8 eu. II. 
of trunk space. 

Sport coupes — the Fairmont Future 
and Zephyr Z-7 — are also available. 
These come with buckel seats, spe- 
cial trim and distinctive roof lines. 



A NATIONWIDE SURVEY BASED ON 1,013,634 OWNER- DRIVEN MILES 



Mercedes-like mirrors 
cosl 313 extra. 




Both can come with 
three engine choices. 



Quick handling, easy parking 
reaull from rack- and- pinion, 
variable-ratio power steering. 



Owners leel gas 
filler should be on 
driver's side. 



Unitiied body 
keeps down 
squeaks and rallies. 
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which helps explain the big jump 
in gas-mileage figures 
Of specific complaints, the one 
most often repeated involved gas 
mileage, as it does with most of 
the cars we survey. Owners get 
worse mileage than the EPA, 

A New York supermarket man- 
ager and Zephyr owner sums it up 
for about 18 percent of our re- 
spondents: "I bought this car 

based on advertising and EPA 
mileage clarms but am getting 6 to 
10 mpg less than expected, i had 
a factory rep check mileage with 
a flow meter. He registered 26 

mpg — -the EPA highway figure— 
but at 35 mph. No way will this car 
get anywhere near that figure in 
average driving. And my habits 
are conservative, to say the 

least!" 

Other complaints— more minor 
and less frequent— include: ‘"Con- 
trols mounted on the steering 

column tend to be confusing," 
notes a Kentucky market re- 
searcher, 'The horn, dimmer 
switch, turn signals, windshield 
wiper and washers are on two 
stalks, i sometimes forget where 
the horn is in an emergency/ 1 
"The Zephyr's glovebox is piti- 
fully small, the plastic ashtray 
seems like a bad joke because it 
fell off the first time 1 tried to open 
it. and the Mercedes-copy vent 
window handles are extremely un- 
handy," says a Texas housewife. 
Workmanship was judged sig- 
nificantly better by Zephyr owners 
than owners of Fairmonts, A Mis- 
sissippi traffic clerk mentions, 
"Mercury always makes a fine 
car/" 




Mpg difference between Six and VS is 
alight: otic Four gets best mileage. 



"My Fairmont rattles at highway 
speeds/ 1 says a Texas water su- 
perintendent, "and the plastic 
dashboard squeaks constantly." 

An Alabama diesel mechanic: 
"I find my Fairmont put together 
well, without gaps and mistakes I 
saw in so many cars I tried out ' 1 

Comfort opinions for both front 
and rear seats ranged considera- 
bly above most smaller cars we've 
surveyed recently. Even rear-seat 
Pegroom got good marks — a com- 
parative rarity nowadays. A Texas 
retiree comments, "Our Fairmont 
has a good ride, and I've been 
told by several people (hat it feels 
better than most cars they've rid- 
den in." 

Dealer service garnered good 
marks from both Zephyr and Fair- 
mont owners, with Mercury deal- 
ers coming off slightly better 
"Besl dealer I've had in 40 years," 
beams a Florida mechanic. And 
an Illinois widow agrees: "The 
local Ford dealer always does his 



best to give us good service." 

As we’ve noticed several times, 
small-city dealers tend to give 
better service than those in me- 
tropolitan areas. 

We finally asked owners to sug- 
gest improvements — ideas large 
and small to add to Ford’s "better 
ideas," Here's a sampling: 

"The trunk is plenty wide and 
long, but it's too shallow to carry 
grocery bags upright/' states a 
Michigan homemaker, "Maybe if 
they moved the spare and made 
that area deeper it would help." 

An Indiana farmer suggests: 
"Bring back drip rails over the 
dcors, and make the vent panes 
standard equipment instead of 
360 extra. They used to be free/" 
"Make the glovebox bigger," 
says a Florida stockbroker. Sev- 
eral people said they’d like dome- 
light switches for all doors. 

Taken as a whole, the Zephyr 
and Fairmont please their owners 
mightily. Grumbles are minor. 

"This car has fulfilled all my 
expeciations," reports an Indiana 
sales rep. "I feel this is finally a 
step En the right direction for 
sensible family sedans/' 

"We love our Zephyr!" declares 
a Michigan photographer, A Min- 
nesota office manager agrees: 
"This is our fourth Ford product 
and the best to date, it's so easy 
to park and handle, and Et fits into 
our small garage. Today. Monday, 
Jan, 9, 1978, here in northern 
Minnesota, the temperature out- 
side is 24* below zero, My Zephyr 
started without a whimper. That's 
ore reason I stay a Ford custom- 
er. it's just the car lor me H Wt 
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Si* Of one, two 
dozen of other 

Honda CSX, with 
an engine devel- 
oped from Grand 
Prix racers of the 
'60s, can do 
quarter mile in 
11.6 seconds and 
can reach almost 
140 mph, The 
1 047-cc power- 
plant has six cy- 
linders, 24 valves, 
103-hp output at 
crankshaft and 
three hydraulic 
disc brakes. This 
newest Japanese 
superbike is avail- 
able for approxi- 
mately $3700, 




Master spies, please note 

Phone privacy Impervious to computer- 
based code-breaking is claimed for the 
DataCOm MA 4207 phone scrambler. 
Ni cad -powered, it s under 20 pounds, 
costs $3500. HLB Security Electronics. 
£11 East 43rd Si.. New York 10617. 





Tells folks you need help 

With your house keys in ils dish, the 
Electek sounds an alarm when you are 
at home but have been inactive for 
longer than a preset time. The alarm 
alerla friends, relatives or neighbors 
that you may have had an accident or 
sudden illness. Monitor plus mat switch 
is about 3226 from K.G. Herrick, 2160 
Masllands Dr... Oakland, Calif, 94611. 



Electric buggy 
built for I wo 

While the Side-by-Side may 
not offer the neck-snapping 
acceleration of a motorcycle, 
neither is tt the cause of as 
much noise or air pollution, 
Top speed for the buggy is 
about 15 mph; an overnight 
charge yields a cruising range 
of about 3D miles at 3 to 1G 
mph. In emergencies, the ve- 
hicle can be pedaled. Street- 
legal machine costs £2000. 
Hemmacher Schlemmer, 147 
East 57lh St„ New York 10022. 




Feeling no pain 

The Dermatron uses a small electric 
current to dove anaesthetic below the 
skin. The device was designed espe- 
cially for patients who must usually 
undergo many painful injections, like 
dialysis patients. It has been used dur- 
ing removal Of warts and similar minor 
surgery, Moll on Control Inc,, 1005 South 
300 West, Salt Lake City, Utah 34100, 




Crank your way into shape 

Hop, skip and jump your way into 
condition with lha Skip-A-Loop. Made 
of two pEaslic tubes joined by a rigid 
crank, it helps develop arm-foot coordi- 
nation. About £6 from GTR Products, 42 
Jackson Or., Cranford, N.J. 07016. 
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Slice the price more than 
in half by making your 
own pocket, boot. Bowie, 
hunting or survival replica. 



by Sid Latham 

Y itU ran still own blades 

and classic knives — at a reu - 
son able cost — if you make them 
yourself from a kit- 

TJk 1 giTiit American knife-Collect- 
ing boom began hi the I cite lOCOs 
ynd shows no signs of slowing 
dmv ik Ten years ago there were less 
t han 30 knifemen an mud to take 
your order for a handmade model. 
Now the number haw passed 300 and 
is still growing. 

The reason, of e nurse, is that 



collectors havi> entered the market 
ami prices have risen (it the point 
where only those with fairly hefty 
wallets fail order a knife from jl top 
maker. .Materials have jumped in 
pi ii e, Ion, and the eJiutie steel.', imd 
rare handle materials add their 
shine to the total cost. It's a far i ry 
f j"i 1 1 1 1 the days when a hand l td of 
men were grinding out steel for 
sportsmen who Just wanted u good 
knife to take inti; the held. Then a 
handmade knife could he had for 
a round $35; now the price has 
jumped to well over if! 00, with 
many tad lec tors' items selling for 
&300 to $500 and up. 

Today's answer is tin choose u kit 
from line of many companies now 
making them. There are no mys- 
teries cir special skills required- 
just care mid patience. Kit' are now 
available in pocket and hunting 



In. two evening*, New York lawyer Bob Heidell craned this Morseth Ozark Hunter model. 



models, survival and combat knives. 
Some come with completely heat- 
treated blades with silver-soldered 
guards, various spacers, and Micar- 
ta handles predrilled to receive a 
threaded tang ready for bolting. 

Kils save big money 

One top supplier is the A. t!. 
Russel] Co. in Springdale, Ark,, 
offering both production knives and 
kits. Blades include the unusual 
laminated Moraeth types that old 
Harry Morseth used in his quality 
knives for many years. Prices for 
these kits, depending im blade 
length, run around $31 to $36, with 
a 7-inch skinning blade going for 
$42. The $31 kit we show being 
finished hero would cost $65 com- 
pleted from the factory as the 
Ozark Hunter, and the large skin- 
ning blade would be $100 to $135 as 
a military survival knife. For the 
man who wants something histori- 
cal. Classic Arms provides Bowie 
knife and Arkansas Toothpick kits; 
numerous other companies offer 
kits ranging from hoot knives to 
military models, 

Assembly of a knife kit is easy 
because there is no profiling of the 
blade or drilling holes into metal, no 
soldering or heat treating. Most of 
the difficult work has already been 
done for you, yet there is some 
freedom for you to custom-fit and 
personalize the handle. 

Tools required are quite basic; a 
wood rasp, some fine sandpaper to 
work the handle down to a smooth 
finish, metal files to take down the 
butt cap and smooth out the guard. 
You can use your workbench vise to 
hold the knife, 

In addition, you will need a good 
industrial -grade epoxy. This is not 
included in your kit, hut profes- 
sional knifemakers always epoxy all 
the various bits and pieces together. 
Don’t gamble that a butt cap nut 
won't work loose, The epoxy also 
helps seal out moisture. 

Check how parts (it first 

Lay out the parts to the kit and 
study where each one goes. If the 
tang will fit completely inside the 
grip rather than being sandwiched 
between two pieces, cut holes in the 
various liner pieces and slip these 
over the tang. Snug them up against 
the guard., Next put the tang 
through the handle and add any 
additional spacers that may he used 
before finishing it off with the top 
piece or butt cap. Screw this down 
tightly and check for perfect fit, 
adding or removing spacers as 
needed. 

Now take everything apart again, 
laying out each piece in order so the 
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components can be reassembled cor- 
rectly. Cover the blade with rn ask- 
ing tape to protect it from scratches 
and your hands from cuts as you 
work. Mix up a guod batch of epoxy 
and cover both skies of the spacers 
and both ends of the handle block. 
Smear the ei>oxy over the tang, the 
threaded part of the end of the tang, 
and the inner part of the butt plate 
nut. 

Assemble everything in sequence. 
Then put on the butt nut and screw 
it down slowly until epoxy begins to 
run out from between all parts. Now 
aet everything aside and allow the 
epoxy at least 24 hours to harden 
completely. 

The next evening, the knife will 
be ready for shaping. Again, this is 
not difficult, but should be done 
carefully and with patience. Sketch 
out the grip shape with pen or 
pencil on the handle block and begin 




Many model's, at in this SIS kit from Rigid Knives. come already heai-i reared, drilled. 




to file it down to your outline marks 
with a rough bastard file. This is 
easiest jf you first clamp the blade 
in a large vise. When the handle 
shape begins to work down to where 
you like it, take metal files and 
work both the guard and butt cap 
down to shape. 

Slim shape gives best grip 

At this stage, Andy Russell, head 
man of Morseth, advises, "Don't be 
afraid to take the handle down real 
good. Work it down so it + s stim and 
trim. The mistake of most novice 
knifemakers is having a handle 
that's too big and bulky for com- 
fort. An oval shape is ideal since it 
will fit the hand better," 

When handle, butt and guard 
I have been shaped, finish lip with 
progressively finer grits of sand- 
paper or emery cloth. Taper the sides 
of the handle, smooth and round the 
corners, and buff the work to a high 
finish. 

Suppliers of kit knives include: 
A. G- Russell Co„ 170ft Highway 71 
N. Springdale, Ark. 727G4; Indian 
Ridge Traders, Box 86ft, Royal Oak, 
Mich. 4806Q; Van Sickle Cutlery, 
Box 380l + San Antonio, Tex, 76901 ! 
Ka- Bar, Box 40(h Glean, N.Y, 14760 ; 
Rigid Knives, 9919 Prospect Ave., 
Siintce + Calif, 92071 ; Atlanta Cut- 
lery, Box 339 , Conyers, Ga, 30207. 1 M 




KM bom A.G. Russell Include* blade end 
threaded la rig. Micarta handle, spacers. 




Knife la assembled with handle between 
spacers, end nut tightened to check lit 



Blade, taped for protection, la clamped 
in vise lor rough shaping of Ihe handles. 





Spacers are selected to fit agairtsl nickel 
silver hilt, butt nut, end cut for tang. 




With parts disassembled, each Is coaled 
with epoxy resin and tilled back together, 

Rough shaping it followed by metal tiling, 
sanding, final buffing of custom handle. 
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R PM TOUR OF 

RMERKHS OFFBEHT 

MUSEUMS 

A short detour off the Interstates can show 
you what made this country tick 

by Roy BonGartz 
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Ma*n., ure t-XEfc Saugus, 

10 miles north of Boston, was Ameri- 
ca’* fivst factory town, and the 
restored water wheel* in the mi II- 
mqc once again move the huge 
bellows that fanned the coals, Here 
you see the quarter-ton iron ham- 
mer that once rose up and dropped 
on hot iron being wrought some 830 
years ago — the most sophisticated 
installation of ita kind at that early 
date, 1648, Saugus was able to give 
the colonists a certain independence 



from England by producing excel- 
lent iron, and many who learned the 
ironworker'? trade here founded lat- 
er furnaces in New Jersey and 
Pennsylvania. Open every day, the 
restoration in run by the National 
Park Service. 

The Whaling Museum on Johnny 
Cake Hill in New Bedford, Mass,, 
also takes ua back to an early call- 
ing. You climb aboard the Layoda, n 
half-scale model of a whaling vessel 
with every bit of equipment 
in place incidentally. It's 
the world's largest ship 
model. Some 800 Inghnokfi, 



Missouri n Illinois 



The National 
Museum 
of Quackery 



E very American city and town 

wants something to be proud of. 
This need for self-edeem combined 
with nostalgia for our early works 
and deeds underlie an amazing cur- 
rent boom in museums. Many of 
them are just off the beaten track 
and receive little public notice or 
attention; however, if you're plan- 
ning a driving vacation this sum- 
mer, they can provide experiences 
welt worth the short detour. 

Celebrating every conceivable ac- 
complishment, the museums range 
in subject matter from the Cobble- 
stone Museum to the Detach able 
Collar Museum, from the Ice Mu- 
chine Museum to the Dish Museum. 
There are ao many museums of 
early American industry, military 
endeavor and every art and craft 
and style of life, that if you visited 
a different one every day it would 
take you around 20 year* to see them 
all. 

Obviously you have to pick out a 
few good ones, perhaps missing oth- 
ers equally fascinating among the 
more than 7000 existing American 
museums, Hera arc aortic choices to 
interest lovers of inventiveness and 
Americana, with a few noted for 
originality or strangeness. To sim- 
plify matters a bit, all sites listed 
are within half an hour's drive- — or 
less — from an Interstate highway. 

The appeal of authentic America- 
na draws visitors to one class of 
museums and restorations that 
reflect the beginnings of American 
industries. Early iron furnaces, no- 
tably those at Batiste, N,J., and 
Hopewell Village, Pa., and the origi- 
nal American iron works at Saugus, 
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Baseball Bat 
Museum 
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Baseball ohicial Ball of 
Fflrtis is. elsewhere, but the 
Hiller ich & Bradsby Go. in 
Louisville. Ky., nol only en- 
shrines baseball bats bul 
shows you how a piece of 
ash is formed Info a poten- 
tial lethal weapon (in the 
hands of the Bambino) or, 
in I he more currant case O# 
Reggie Jackson, a tool 
with which a man can earn 
a lew million dollars. 



In an earlier day. the more com- 
plicated a machine appeared, 
the more miracles claimed tor II. 
And II II used electricity, 1 1 could 
cure anything. A number ol Ihese 
testimonials to our one-time gul- 
libility — and, sadly, occasional 
desperation — are to be seen at 
the St, Louis Medical Society's 
quackery col lee lion 
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Maytag 

Historical 

Center 

While many companies 
understandably view the 
historical impact cl their 
own products as some- 
what larger than the rec- 
ord shows, at Maying's 
washing machine muse- 
um in Newton. Iowa, 
some ol the Fascination 
rubs off on visitors. Imag- 
ine the hubbub when 
(he wringer washer burst 
on the domestic scene in 
1939; marvel at 1914"i 
gasoline- powered model. 
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Indian dugout, made by pegging 
five logs together add hewing them n 
to shape with adzes. Today rejuve- i 
rated sailing canoes race on the 
Bay's estuaries. 

As our industrial establishments 
become firmly established over 
many generations they look back to 
their origins and. provide public 
displays of early tools and methods. 
Among the most pleasant is one of 
the nation's oldest wineries, Thom- 
as, in Cucamonga, Calif, Its mu- 
seum has many artifacts of wine- 
making from pioneer days and earlier 
times of the Spanish colonists — and, 
yes, there is a tasting room* 

The Winchester Gun Museum, 
which claims to be the world's 
greatest collection of its kind, was 
moved from the Winchester factory 
in Connecticut two years ago to a 
new home in the Buffalo Bill 
Historical Center in Cody, Wyo, 
With a display of some 5000 fire- 
arms, the history of projectile 
arms is traced back to Chinese 
pieces 2000 years old. Originally 
begun in 1860 by Oliver F. Winches- 
ter, founder of the Winchester Re- 
peating Arms Co., the collection 
includes European and American 



many Illustrated with drawings 
of whaleboats and harpoon ers T give 
sharp insight into the day-to- 
day lives of whalers. A tremendous 
mural, more than a quarter of a 
mile long, painted in 1R4S, shows 
New Bedford at the height of its 
prosperity. Comments a museum of- 
ficial, ^During the ivhwling era. 
New Radford's local history was 
world history," 

Early American tools and imple- 
ments, collected by the famed artist 
of bairns and covered bridges, Eric 
B Inane, are shown at the Sloane 
Stanley Museum in Kent, Conn, 
Saws, planes, hammers ami axes 
dating back to early colonial days 
make a display that combi lies the art- 
ist's interest in form with the work- 
man's interest in utility. 

A buxom carved figurehead of 
maidenly form greets you at the 
Chesapeake Bay Maritime Museum 
in St. Michaels, Md., where visitors 
may board the old lightship Bar ne- 
gate riding at anchor, and a tradi- 
tional Chesapeake Bay sailing 
’“skipjack,' 1 the J.T. Leonard, built 
in 1882, at dockside. A fine view 
along the Miles River is available 
from the balcony of the museums 
wood-frame, a crew-pile lighthouse 
with its six-foot French lens and 
the great crane that used to haul up 
drums of lighting oil. Originally, its 
iron pilings were literally screwed 
into the hay bottom. Outside is a 
unique collection of local log canoes, 
the colonists' early version of the 
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Winchester Gun Museum 

One of the most wide-ranging assemblages of firearms In the world is in the Winchester 
Gun Museum, now In Cody, Wyo. Among the many imbued with Americana; a brass Gal- 
ling gun that General Custer decided not Is drag along to the Little Big Horn. 
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Saugus Iron Works 

The ability *l the American colonists to 
forge superior iron tools, which they did 
in Saugus, Mass., os early as 1650 , was of 
paramount importance in developing a 
sense cl independence from England, Other 
lorgee worth seeing are at Hopewell Village, 
Pa. r and Balsto, in New Jersey's pine barrens. 



IRON WORK! 

taw 

MASSACHUSETTS 
SAY 



if nils back through the centuries*. 

A temporary exhibit in October 
and November will show early fire- 
arms advertising posters done by 
such famed artists as Frederic 
Remington, A.B. Frost, Philip R, 
Goodwin and N,C, Wyeth, 

With a little imagination you can 
begin to sense the fear of being 
blown sky high at the wonder fully 
restored Du Pont gunpowder mills 
at the Hagley Museum in Green- 
ville, Del. Up to about 1P20, earth- 
shaking explosions used to rip regu- 
larly through the mill valley killing 
both workers and Du Fonts. The 



latter, beginning with Eleuthere 
I re nee du Pont de Nemours in 1802, 
had made it a point of noblesse 
oblige to live in mansion?, situated 
well within range of the crushing 
blasts. The mil] buildings are thick- 
walled and stand in pairs facing the 
river, with a water wheel in be- 
tween to run grinding and mixing 
machinery. Horses went unshod, 
and workers used wooden tools. The 
tiniest metal scrap, however, could 
spark ail explosion in the mixing 
process. Powder workers never 
talked literally of being killed, but 
used the phrase "to go across the 



creek.” During World War I, 347 
workers died making gunpowder. 

At the World of Rubber at the 
Goodyear factory in Akron, there in 
an animated figure of Charles 
Goodyear, who invented vulcaniza- 
tion by chance when he dropped 
some latex on a hot stove; he is seen 
in a replica of his workshop. Also 
shown is a rubber plantation, a 
couple of Goodyear entries in the 
Indianapolis 500, an artificial heart 
and a moon tiro show. There's a fac^ 
tory tour at 1 :00 p,m. on weekdays. 
Out in Newton, Iowa, the Maytag 
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U.S. Naval Academy 

Weal Point oilers perhaps Ihe more ma- 
jesfic autumn vista:, but on a summer 
day, historic Annapolis, Md., has sights 
and Interests galore. One is the Naval 
Academy's Museum (left) In Preble Hall, 
where traditions untold in art and. a riilact. 
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Now bottoms up's illegal 



bilge flotation foam is now up top. 
AH the life preservers carefully 
stowed under the foredeck :md in 
lockers or beneath the seats are now 
completely out of reach. 

On April 2fl, 1£)7G, the Coast 
Guard reported it was proposing 
standards "‘to increase the survivabil- 
ity of boaters following a boating 
accident by requiring manufacturers 
to design certain boats less than 20 
feet in length to float in an approxi- 
mately level attitude when swamped* 
thus providing a platform from 
which the occupants can be rescued." 

Previous standards, the Coast 
Guard noted, required a boat "to 
contain an amount of flotation that 
is determined from a complicated 
formula based on the estimated 
weights and densities of its different 
components. Experience has shown, 
however, that this approach is not 
satisfactory. Boats that have been 



Submertion teal tHiiis, three to a boat, weigh In 10 
that each teal hull will aupporl equal amount* ol live 
and dead weight when flooded lor liability check. 
All crews are good lwimmeri but wear Ufa fackeis. 

PM photos. Jariy Imber- Cypress, Gardens 



Goal ol new Coasl Guard rule Is to regulate the “mono- 
hull outboard motor boala which compose the vast ma- 
jority ol the recreational boat population." boala less 
than 20 feel and over 2 tip, such a* this Mirra Craft. 



The Coast Guard is out 
to outlaw drowning ; 
1978's boat-building 
laws could help. 



constructed in accordance with 
the present standard have a 
tendency to caps be and float 
bow-high when swamped. This 
has made it difficult for sur- 
vivors to hang onto and re- 
main with the boat and almost 
impossible for them to right 
the boat and climb back on 
board.” 

So the CG started doing 
some homework “pertaining to 
fatalities that resulted from 
boats capsizing, flooding, sink- 
ing* or striking floating ob- 
jects. The result showed that a 
large percentage of the fatal- 
ities investigated during the 
analysis period would not have 
occurred had the boats involved 
in the accidents been equipped 
with ‘level flotation*." 

The interesting new rules 
cover pages of instructions that 
boat builders must understand 
and follow, but the Coast 
Guard's hopes and goals are 
high. Its conclusion : 

‘Tn general, boats that are 
constructed in accordance with 
the proposed regulations will 
have these advantages: 

1. They will float in a level 
altitude when swamped, thus 
providing a platform on which 
the occupant* can remain safe 
until rescued. 

2. Each occupant can re- 
main in the swamped boat 

with approximately 430 percent 
of his body out of the water* 
thus lessening the danger of 
hypothermia (subnormal body tem- 
perature resulting from exposure to 
cold water). 

3. The puwerheud of the motor, in 

most cases, will remain out of the 
water when the boat is swamped. If 
the motor can be started with a pull 
starter, the boat and its occupants 
may he able to return safely to shore 
under the boat's own power." 



Testing the new specifications 

The first company to get into 
production using the new regulations 
for all its outboards, and extending 
Lo hulls up to 25 feet and to stem- 
drives as well, was Mirro Marine, 
maker of fiberglass Cruisers and 
Hally models, plus aluminum Mirro 
Craft boats. Now the firm has two 
years of experience building to the 
new rules. 

To find out just how the specifica- 
tions are likely to work, we 



by Bill McKeown 

BOATING f DlTOft 



C an new laws save more 
lives afloat? We should 
start finding out on Aug. 1. On 
that date it wifi be against the 
law for builders to turn out 
boats tn the popular size of 
under 20 feet and over 2 hp if 
they behave as most boats 
have for the last 10,000 
years. 

Ever since some hollo wed- 
out-log flipped and dumped a 
caveman overboard, boatmen 
have been learning that a hull 
that tips too far will fill with 
water and turn over, Boats of 
wood stay afloat if they are not 
heavily loaded, but modern 
metal and plastic craft with no 
flotation can sink like stones. 

Air chambers can keep a hull 
afloat, and big ships use water- 
tight bulkheads and hatches to 
seal off sections of the hold if 
one part is punctured. 

Compartment* rig u small 
boat wouldn't leave much room 
for passengers, hut since 1073 
pleasure-cruft builders have 
been required to produce float- 
able hulls — usually with foam 
flotation sandwiched between 
inner and outer layers of fiber- 
glass, especially in the bilge Under 
the cockpit flooring. The foam helps 
seal the hull together and provides 
extra strength and safety at the 
same time. 

We've learned a lot about safety 
on the water in just the last ten 
years : 

l Even if you're a good swimmer, 
don’t head for shore if it is any 
distance away. Instead, stay right 
with your boat where you are more 
likely be seen and rescued. 

• Even a good swimmer can drown 
quickly in cold water, and the exer- 
tion of swimming through cold water 
can speed up a critical lowering of 
body-core temperature, 

• Even a boat that stays afloat may 
not make much of a life raft when it 
is upside down, has a slick bottom 
with nothing to hold on to, and 
cannot be righted because all that 
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arranged to dro-wn a couple oi 
the aluminum Mirra Craft 14- 
footers. 

For a fair test,, the boats 
were identical models but one 
with upright flotation and one 
with hull flotation. A lo-hp 
Johnson outboard was mount- 
ed on each and six "passen- 
gers” were divided into twe 
crews of approx im a tely equiL 
weight. 

To make this a safe test, 
the excellent swimmers from 
the Cypress Gardens, Fla., wa- 
ter ski show w r ere chosen, and 
each wore a life vest as well. To 
simulate the results of leaving 
the drain plug out of the boat 
or getting swamped by a targe 
wave, we used .a fire hose and 
pump. 



Under controlled conditions, In the Cypress Gardens 
Aquarama pool, identical 14-loot hulls with 15-Hp out- 
boards are Hooded wilh a Tire hose while si ability Ol 
top and bottom flotation is compared. 



Floating fuel tanks 

Both hulls, as they filled, 
behaved approximately the 
same way. Motor starter bat- 
teries, if they had been aboard, 
would have drowned out first. 
The fuel tanks, though nearly 
full, both began to float. Pas- 
sengers sensed a sluggish, un- 
stable feel to the boat. But as 
the upright flotation model 
sank down to gunwale level, it 
lost its tendency to tip and 
became stable. The conventional 
model, though it also sank no 
farther, now had u tendency to 
roll. As it tipped to one side, 
passengers would lean to cor- 




A* boa It start to a Ink, slerier batteries would have 
been drowned out, fuel tanka begin to float, righting 
tendencies of hulls become more sluggish. Boats 
without under-gunwale flotation tend to roll mere. 



rect the heel and the hull would 
slowly roll to the other side, but 
farther, with no corrective lev- 
eling. Jn moments, the boat had 
started a roll that the crew 
could not stop in time and the 
hull tried to turn turtle. Now 
the boat did become stabilized, 
but upside down, with passen- 
gers trying to hold onto a 
bottom that had become the 
slippery top. Life jackets, if 
they had been loose inside the 
boat, would have been floating 
away free, or trapped and use- 
less up inside the boat. At- 
tempts by the crew to right the 
capsized hull seemed fimny in 
the pool, but could have been 
tragic out in open water. The 
other Mirra Craft floated even- 
ly upright, however. Its crew 
restarted the motor, and with 
the combined speed of the out- 
board plus hand bailing were 
able to start emptying out the 
water. It was apparent that 
with bailing scoop or pump, the 
hull could be emptied in calm 
water or the craft powered 
back to shore. 

At present, the new law 
,J does not apply to sailboats, 
canoes, kayaks. Inflatable 
boats, submersibles, surface ef- 
fect Vessels, amphibious ves- 
sels. and raceboata,’" according 
to the Coast Guard. But it looks 
as if the rest of us will have an 
even better chance of getting 
safely hack to shore. Wf 




Conventional dotation boa I (Inset) starts to capsize; can't be Upright-fi elation hull floats, lets riders stay aboard partly out of 

kepi upright. II won’t sink but drowns engine, makes poor raft. cold water as motor Is rope -storied, driven lo shore. 
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fining asteroids in space lot raw 
materials lo build space sialions 
is new goal in space technology. 
Painting shows a mass driver used 
33 lug to low an asteroid lo Earth 
orbil, There, mass driver will 
fire mined ore to building site. 
Below, factory and Shuttle Orbiler 
Lubricate a satellite component. 



A year from thin month a aquat, 
«t Libby, 75-ton spacecraft with 
trimnted-down excuses far delta 
wings will lie tipped up on its tail 
on a VASA- Kennedy Spate Center 
launch complex. At the end of a 
standard countdown, the ugly duck- 
ling * if t h-f Space Age will blast olT 
miss ale- fas hi on and rocket itself in 
an Earth orbit some 100 miles in 
space, There, it wilt circle l he Earth 
as a space station satellite for a 
month nr m ore. Then, mi batons ac- 
complished, it will descend into the 
atmosphere and use its wings to 
make a proper runway landing — a 
little H, hot/ a perhaps, but otherwise 
iike any standard, fixed-wing air- 
plane. 

If all goes well* the Shuttle Or Idl- 
er's trial run, scheduled for the full 
of lE>?fl, is expected to signal the 
start of regular round trips to and 
from Earth orbit at less than one 
third the current cost of such mis- 
sions. 

While the United States has not 
yet committed funds t*eyond that 
find Shuttle flight, fully developed 
plans are In the mill for jin rvuiituni 
fleet of five such spacecraft, leaving 
weekly, to lift passenger* and pay- 



load cargoes inlet orbit for a wide 
variety of mind-boggling space 
projects. Objectives already call for 
1 be Shuttle to deploy, service and 
repair communications mid Earth- 
sensing satellites* Other missions 
will involve experiments for or- 
biting space labs, including menu* 
fact Lire of special electronic, medi* 
cal and pharmaceutical supplies; 
mining of the moon, collection and 
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Plans are now being made to mine the 




■ moon and asteroids for material to build huge satellites * 
where people will live, work and produce 
• superior products for Earth. 



formed mi the Apollo-Soynz (tight, 
in Sky lab and on other missions 
have demons l rated the advantages 
ctf fabrieal mg products demanding 
high purity and structural confor- 
mity in the near-perfect vacuum 
and Eero gravity of space — const i- 
tin ns that can't he reproduced on 
Earth, 

Prof. Harry C Gatos of Massa- 
chusetts Institute of Technology's 



Artist's concept shows a beam-builder 
at work assembling a linal longitudinal 
member tor a Soiar Space Power Satellite. 



mining of asteroids; parts manu- 
facturing and assembly of teat 
prototypes for vast solar energy 
.sate Hites in geosynchronous orbit 
that will beam power to Earth by 
microwave; space habitats and 
space hospitals for workers; even 
tourism and recreation (May 75 
and June 77 PM). 

Science fiction? Hardly. Already 
manufacturing experiments per- 
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Metallurgy urn! Materials Science 
Department put it in a nutshell 
recently when he told the House 
Committee on Science and Astro- 
nautics: "We've hardly begun to 
realise the potential of moat materi- 
als, For example, steels are 100 to 
1000 times leas strong than theory 
predicts.; turbine blades of let en- 
gines do not function at tempera- 
tures . * . where the efficiency of en- 
gines would tie appreciably higher; 
wires of heart pacemakers or bone 
prosthetics fail much sooner than 
they should , * ." 

Major problem for earthbound 
manufacturers of everything from 
metals to medicines ts gravity. 
Many materials that call for high 
purity and uniform structure re- 
quire extremely delicate blending of 
parts. Gravity, for instance, makes 
the production of those superqu&li- 
ty alloys for jet engines impossible. 
The various ingredients have dif- 
ferent densities, and gravity -caused 
convection currents produce un- 
wanted layering as the different 
elements solidify, thus fouling the 
perfect blend required for great 
strength and high-temperature in- 
tegrity. Gravity also makes it neces- 
sary to use a container for the 
material, which introduces impuri- 
ties that can cause shape distor- 
tions. among other things. 

Similar “stratification” problems 
haunt the producers of crystals for 
superquality electronic equipment; 
and ‘"crucible contamination" is the 
bogeyman of ultrapure glass-mak- 




116 POPULAR MECHANICS 



mg for such things as laser optics. 

In outer space, however, the grav- 
ity gremlin vanishes and so does the 
need for containers. Ultr&hlgh vac- 
uum is available for free, as is a 
range of temperature from absolute 
zero to the searing heat of the sun's 
surface. 

Last year, during the flight of a 
ft pac e A ppl icat ions Rock e t i ft A R i . 
molten beryllium in an electric 
furnace was successfully suspended 
in an electromagnetic field, and 
allowed to solidify in a pure homo- 
geneous mass. Similar melts sus- 
pended in mid-space were produced 
successfully in Sky] ah experiments. 

Growing purer crystals 

In other Skylab experiments, the 
astronauts grew single-crystal 
semiconductor material of such pur- 
ity and uniformity that scientists 
now en vision possible production of 
thin slices of the material, less than 
an inch in diameter, on which some 
750,000 devices (such as tran- 
sistors, diodes, capacitors and resis- 
tors \ can be incorporated, 

"Such a device,” says Dr. Gatos, 
"could serve as the lens of a televi- 
sion camera requiring no lights to 
function, but just heat radiated 
from the objects or people.” 

Such ultrapure crystal also prom- 
ises Ihe development of superquali- 
ty solar cells, lasers, microwave 
guides, LEDs, holographic equip- 
ment, fiber optics, computer memo- 
ries and other electronic devices 
that would make our Earth-manu- 
factured versions seem Stone Age 
by comparison. 

Applied to communication satel- 
lites,, such devices, according to a 
recent study by the Aerospace 
Corp., could provide microwave 
links that Would enable limitless 
numbers of people to communicate 
worldwide via low-power Dick 

Component* lor giant power satellites are 
assembled in low Earth orbit; crews live 
in cylindrical habitats made irom used 
\ Shuttle booster tanks. Finished units are 
jetted to high geosynchronous orbit. 





Tracy-type wrist watch radio termi- 
nals. 

And it doesn't stop with electron* 
Us. During the Apollc-Suyuz mis- 
sion, a rare enzyme used in the 
treatment of circulatory blood clot- 
ting was successfully separated 
from human cells with such simple 
efficiency that the cost per dose 
would be reduced from $1000 to 
$100 if it could be produced in space 
continuously. Abbott Laboratories, 
developers of the separation experi- 
ment, is hoping to do just that. 

Many other pharmaceutical com- 
panies are readying processes for 
improving blood separation, vac- 
cines. i mm u noglob ins and other 
biomedical preparations in the zero 
gravity environment of outer space. 

Superconducting wire 

Meantime, the European Space 
Agency (ESA)- a 10-nation consor- 
tium — is building in Paris a $500 
million space laboratory for the 
Shuttle. Half the experiments the 
lab will carry are industry-oriented. 
One involves a process for fabricat- 
ing wire of superconducting alloys 
that would carry high voltages at 
— 239.9 41, G., the temperature of li- 
quid hydrogen, for high -efficiency 
power transmission on Earth. Such 
superconducting material also 
would make high-speed trains, sus- 
pended electromagnet i rally in mid- 
air, something more than day- 
dreams. 

While the scramble to Fabricate 





Moetu fa i lied space platform completes 
assembly of solar power station. Modules 
house equipment, habitats and pilot plant 
laboratories. Shuttle arrives {left) with 
fresh module in cargo bay, lor re-supply, 

out there than by lofting every nut 
and bolt through Earth’s gravita- 
tional field, 

"The moon consists of 20 to 30 
percent metals; in some places it's 
aluminum rich, There’s also glass — 
all materials that would be useful in 
constructing Solar Satellite Power 
Stations and space habitats, 

“A sterol dal resources,” he adds, 
"include nickel, iron and many other 
useful minerals. And those passing 
dose to Earth are abundant. An 
object the size of Phobcs, a Mars 
moon measuring some 20 kilometers 
(km, > across, could provide 10 mil- 
lion tons of material — enough for 
100 satellite power stations/* 

Key to this approach is an e Lee- 



Lofting 22 million pounds 

Original plaits called for trans- 
porting into orbit materials for 
these, and similar power satellites, 
from the ground by reusable Heavy 
Lift Launch Vehicles. One such 
monster, already on the drawing 
hoards at Boeing Aerospace, would 
weigh 22 million pounds at liftoff 
and carry a payload of some half a 
million pounds into low Earth orbit, 
where the power satellites would be 
assembled and later propelled, un- 
der their own power, to high perma- 
nent equatorial orbit. 

While lofting materials from 



During industrial otiliialion 
phase, space manufacturing mod- 
ule tor tesl processing of mate- 
rials will operate in conjunction 
with various orbilirg space pfallorms. 



better materials in space for use on 
Earth gathers momentum, another 
whole group of scientists is busy 
with dramatic plans for mining the 
moon ant! the asteroids for raw 
materials that would be used to 
manufacture vast structures in 
space — for ttxt in space, 

An early objective for such celes- 
tial materials, these men point out. 
coil’d be the giant solar-power satel- 
lites suggested a decade ago by Dr. 
Peter Glaser, Arthur D. Little vice 
president. The Vast ( 22-sqUare - 
mile) space platform photovoltaic 
collectors, in equatorial orbit some 
£2,000 miles in space. Would convert 
sunlight into electricity and beam it 
to earth bo und "recten lifts' r by 
microwave, where it would be re- 
ceived, rectified and fed into our 
power grids at a rate of about 5000 
megawatts per satellite. 



Sky tab II science pilot. Dr. J, Kerwin, 
blew gravity-free bubbles through straw. 
High-strength soap film was long-lived. 



tro magnetic catapult called a “mass 
driver,*' developed and scale- proto- 
typed at Princeton by O’Neill and a 
colleague, Henry H, Kulm. of Mas- 
sachusetts Institute of Technology, 
together with student volunteers 

nrm fp pane J7i)) 



Earth could he done economically, 
according to Dr. Glaser, Boeing, 
Grumman, and others involved in 
the business of space, some pio- 
neers think it would be a lot better 
to mine the moon and asteroids for 
raw materials, and manufacture 
satellite components and support 
structures in space factories, right 
on site. Dr. Gerard K. O'Neill, 
professor of Physics at Princeton* 
and his scientific colleague, Brian 
O’Leary, are leading proponents of 
the la l tor method, 

M We’re too hung up cm Earth," 
explains O'Leary, “If we ever hope 
to utilize space and i t h many atl van- 
tages, we must have better ways of 
providing materials and machinery 



SPACE MANUFACTURING 
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Remember the two-wheel car 
in Srnokey Stover? Well, 
it's come to life! The 
comic-strip car inspired a 
fan to design and buifd one 
just like it. In a road test, 

PM discovered that it 
really rides without tipping 
over— and we also learned 
the secret of its balance. 



by Bill Hartford 

AUTO EGlTQR 




te Schlatter (left) enjoys confounding 
rloonjst BUI Holman with his car. 




Under hood is small Onan molor that pro- 
vides hydraulic drive for the two- wheeler 



W hen Pete Schlatter went me pho- 
tos of Ilia two- wheel car and 
asked me if I'd like to test drive it. J 
said "Yes." and reached for my crash 
helmet. I have a pretty good sense of 
balance and have driven some strange 
vehicles, but I didn’t see how I could 
muster this mechanical wonder with- 
out going on my head a few times, 
Before our scheduled test-drive 
day, Pete had answered over the tele- 
phone all of my questions except the 
big one: "How. just how does it run 
without tipping over?" He said he'd 
let me figure out that line when I 
was looking at his 'Tod Mobile” in 
the me till, 

Foo Mobile? If you remember 
Sniftke-jf Storer, which first appeared 
ill 1935, you'll remember the two- 
wheel Foo Mobile that Ltill Holman 
created for his famous comic atrip. 
It was this comic strip that inspired 
Pete Schlatter, a mechanical wizard 
from Indiana, to dream about build- 
ing a Poo Mobile of hia own some 
day, It was just a dream for many 
years until one day: “Eureka!" and 
he went to work, 

Pete sent pictures of his car to Hill 
Holman, who was amazed. For him 
the Foo Mobile was an incredible, 

fPirnse torn to. pnjje T7£j 
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3 r builder Pete Schlatter is unflappable as author finds out just how unlippable is the 
if, H&w does it do the neat balancing act? See page 172 for cutaway drawings. 





How much do 
you know about 

gasoline and 
engine oil 

•> 



The higher your score, 
the more money you'll save. 

by Mort Schultz 
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I t's about time you dropped “fill cr 
up" from your vocabulary : You 
can aave a couple of cent h per gallon 
if you pump your own at self-service 
islands. 

And don’t let Raa station atten- 
dants "show” you that you're down 
a quart' — check the oil yourself. 
They may not have fully seated the 
dipstick. 

That's the kind of old-fashioned 
tfood sense and self defense that 
come from having a hi^h ffas and 
oil l.Q„ To make sure your oil and 
jeria I.Q. is up to date, take this quiz, 
It-s the second we + ve run this year 
on automotive subjects. The first, 
on tires, appeared in March. 

QUESTIONS 

1. As far as consumers are 
concerned, the most important 
difference between brands of gas 

Is: 

8. Use of detergent additives. 

b , Octane rating. 

c, The grams of din per gallon. 

2. To determine which brand of 
gas has the octane level your en- 
gine requires, you should: 

a. Fill the tank and drive the car. 

b. Consult your car owner's manual. 

c. Ask your mechanic. 

3 + Engine knock (ping): 

a. Is harmful to engine In any form, 

b . May be acceptable if mild, 

c. Is the same as preignition. 



4. Light knock has been de~ 
scribed by GM President Elliott 
S, Estes as, “The sound of fuel 
economy — not the sound of trou- 
ble/' This means that: 

a. By letting engines knock lightly, 
the oil industry can conserve pe- 
troleum. 

b. Engines which knock lightly con- 
sume less gas than engines that 
don't knock. 

c. A light knock wilt cause a driver 
to tune up the engine, which is a 
fuel economy measure. 

5. As far as the consumer is 
concerned, octane is designated 
by which of the following: 

a. RON. 

b. MON, 

c. Antiknock index. 

6. Some service stations have 
stickers on pumps that reveal the 
octane value. Others don’t. This 
means that: 

a. Under the law, the use of stick- 
ers is left to the discretion of 
the individual service station. 

0. Service stations that do not 
display stickers are violating 
the law. 

c. Stickers are used by some oil 
compan ies and not by others, It 
!has nothing to do with the law. 

7. Off- brand service stations 
generally sell gas for several 



cents a gallon less than name- 
brand service stations, because: 

a. Off-brand gas has a lower octane. 

b. Oft-brand gas is old gas, 

c. It is the best way off-brand 
service stations have of compet- 
ing with name-brand stations. 

8. In what year will lead no 
longer be added to gas? 

a. 1979. 

b. 1982, 

c. No specified date. 

9. What is MMT? 

a. An additive put in lead-free gas 
to raise octane. 

b. Methylcyclopentadienyl manga- 
nese tricarbonyl, 

c. An additive in gas that is sus- 
pected of raising the level of 
hydrocarbon emissions. 

10. Service station dealers who 
allow leaded gas to be put in cars 
designed for unleaded gas are: 

a. Subject to having their licenses 
revoked. 

b. Subject to a $10,000 fine per 
violation, 

c. Not subject to penalty. 

11. Viscosity refers to: 

a. The viscous fiber in motor oil. 
fj. An oil’s resistance to flow, 

C- Cleansing quality of motor oil. 

12. The chief difference be- 
tween multiweigtit oil and a com- 
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parable quality single-weight oil 
is: 

a. Price. 

b. Detergent content 

c. Lubricity, 

13. Service stations carry oil 
bearing the designation For Ser- 
vice SE. This oil is: 

a. Fo ruse in four-cylinder engines, 

b. As a lubricating oil for chassis 
and body points, 

c. For use in post-1972 vehicles, 

14. The oil put in a new engine 
at (he factory is; 

a. Conventional oit designated For 
Service SE. 

b. Light weight "break-in" oil to 
overcome new-engine resistance. 

c. Heavy weight' 'break- in" oil to 
provide better lubrication for 
new engines., 

15. One of these is valid: 

a. T ry noi to mix brands of motor 
oil. 



0. The designation M W ,p in SAE 
20W-20 means "wide use," 
o. The best time to check oil level 
is when the engine is hot. 

16. Supplemental engine oil 
additives are recommended by 
U.S. car manufacturers for use; 

a, Always. 

b , Sometimes. 

c, Never, 

17. Motor oils for turbocharged 
engines fall into which one of 
these categories? 

a. Specially formulated. 

b. Extended drain period. 

c. Conventional. 

16. If you use a synthetic motor 
oil, which claims to protect an en- 
gine for 15,060 miles between oil 
changes, in your new car t which 
of the following statements ap- 
plies? (Car is used under normal, 
not severe, conditions): 
a, Change oil and oit filter as spe- 



cified in owner's manual to keep 
warranty in effect. 

b. Car manufacturers have waived 
warranty requirements for syn- 
thetic oils, Follow the oil com- 
pany's recommendation. 

c. Car manufacturers have waived 
warranty requirements insofar as 
the oil filter is concerned. 

Change oil at the interval 
spelled out in the manual, but 
you don't have to change the 

oil filter for 25,000 miles. 

19. One result of prolonged en- 
gine cranking to start in cold 
weather may be; 

a. Oil foaming. 

b. Dilution of oil by gas. 

c. Loss of oil, 

20. The primary purpose of mo- 
tor oit is to rubricate engine parts. 
Another purpose is: 

a. To seal internal areas where 
combustion leaks may occur. 

b. To cool the engine. 

c. To clean- the engine. 




Electronic, gasoline pumps art gradually replacing 
the older types of pumps designed Lo toad out the 
price and gallons mechanically. 



ANSWERS 

1, b. All fuel refiners* use addi- 
tives and lake precautions to 
guard against contamination. [tut 
octane rating is another matter. 
There is variation in octane rat- 
ing from brand to brand* 

Octane rating is a measurement 
of resistance that gas has to forces 
that cause it to explode* A prop- 
erly consumed fuel mixture burns 
smoothly from the tip of the 
sparkplug to the farthest reaches 
of the cylinder, A mixture that 
can't withstand engine heat or 
compression will begin to burn 
when the sparkplug fire#, but will 
then explode. Detonation, as this 
explosion is called, can be mild or 
severe, depending op how much 
unburned fuel remains in the cyl- 
inder when it occurs. Severe deto- 
nation Can shatter .sparkplugs and 
damage valves and pistons. 




Posted octane number, or a nil knock In- 
dex, is average of Research and Motor 
octane numbers; must be on all pumps. 



Detonation increases 
pressure in the engine. 

Pressure causes the cyl- 
inder head and other 
parts to vibrate, which 
is heard as pinging 
{ knocking), 

Gas having higher oc- 
tane ratings resists de- 
tonation-causing forces 
better than gas having 
lower octane ratings. 

Yet octane in excess 
of that which an en- 
gine needs is unneces- 
sary. Octane doesn't provide power 
or fuel economy, as some believe. 
Since gas having a higher octane 
is more expensive than gas having 
a lower octane, buying gas having 
excess octane is a waste of money. 

2, a. According to Elliott M* 
Estes, president uf General Mo- 
tors, “We have considerable car- 
to-car variation in octane require- 
ments as they (cars*) come off the 
production line, and this increases 
with miles," Thus* the octane rat- 
ing recommended in your owners 
manual is a minimum recommen- 
dation. It may suit your neighbor's 
car. but not yours, although you 
have identical vehicles* 

Keep in mind that brands of gas 
of the same grade ( unleaded regu- 
lar, leaded regular and premium) 
vary in octane rating. If your 
engine pings or begins pinging as 
mileage accumulates, change your 
brand. A variation uf as little as 



one-half (0.51 point can make the 
difference, 

3* b. According to GM fuels re- 
searcher Nicholas Gallapoulos* in 
referring to knock caused by det- 
onation, “Light knock is not harm- 
ful to^ an engine*” 

Light knock is defined as ping 
only when the engine is under 
heavy acceleration. Unacceptable 
knock is constant ping. 

As we pointed out, engine knock 
that is caused by detonation can 
be reduced or eliminated by 
switching to gas having a higher 
octane rating. You can help mat- 
ters along by reducing forces that 
cause detonation — that is, by tun- 
ing the engine to specification, by 
trying to lessen engine operating 
temperature, and by making sure 
hotte r-t h an-n cces sa ry spa rkp I u gs 
aren't being used. Retarding igni- 
tion spark by 2 4 may also help. 

The only time these methods 
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won't lessen or eliminate knock is 
when knock is being caused by 
p reign it Ion, Preignition In prema- 
ture ignition — that ia* ignition of 
the fuel mixture before the spark- 
plug fires. A hot spot inside the 
engine, such as u piece of red-hot 
carbon, causes p re ignition. 

Unlike detonation or knock, 
there is no such thing as mild 




Pump-your-own Islands at gas stations 
save you a couple ol cents per gallon. 
Pump operation is easy lo master. 



p reign it ion. The condition is ser- 
ious in all forms, because it causes 
major engine damage. Immediate 
steps should be taken to find and 
alleviate the cause, 

-t. a. There are two ways, of 
increasing octane rating. One is 
to add a metallic substance, such 
as lead. However, the use of lead 
is being curtailed, because it 
damages the catalytic converter, 
which is the primary piece of 
emission control equipment in a 
modern car. Also, lead particles 
ejected into the atmosphere are 
(bought to be a health hazard. 

The other way to raise the 
octane rating is by reprocessing. 
Gas is a blend of several hydrocar- 
bon elements, such as paraffin, 
olefin, and aromatics, Some have a 
higher octane f resistance to deton- 
ation) than others. To raise octane 
by reprocessing calls for introduc- 
ing more higher octane elements, 
This requires the use of more 
petroleum, ft is also the reason 
why Amoco unleaded premium, 
which has an octane rating of 95 
plus, and Shell unleaded regular, 
which has an octane rating of 
about 93, cost more than other 
unleaded fuels which have lower 
octane ratings. 

5. e. Antiknock index signifies 
the octane value of gas. It is a 



numerical result obtained by av- 
eraging RON (research octane 
number) and MON (motor octane 
number}. ItON and MON are test- 
ing methods of establishing the 
octane rating of ga*. Thus, gas 
having a ItON of ill and a MON 
of 83 would have an antiknock 
index of 87* 

We use the example of 91 
(RON), 83 l MON) and 8? (anti- 
knock index), because an ongoing 
attempt by car manufacturers to 
design engines that meet this oc- 
tane requirement that began back 
in 1971* 

Ik h, Service stations not dis- 
playing antiknock index (octane 
value) stickers are violating the 
law. However, "‘This law is. not 
being enforced,” says a spokesman 
for the Department of Energy. 

As this quiz was being prepared, 
the law stated that service sta- 
tions had to display stickers on 
every gas pump- Stickers, which 
must have lettering at least 1.7 
inch high, have to specify the 
maximum retail selling price as 
well as the antiknock index. The 
law was about to be replaced by 
another which mandates service 
stations display signs that are 
large enough to be seen from the 
road. Those signs are to give the 
antiknock index and price. 

The new taw will be enforced by 
the Federal Trade Commission, 
According to one source, a viola- 
tion may result in a $500 fine, 

7. c, OfT-brand gas is the same 
as major-brand gas and can be 
used in your engine as long as it 
doesn + 1 cause heavy pinging, 

8, c. No date has been set fur 
the total phase-out of lead, How* 
ever, a ‘dead phase-down” will 
lake place Oct. 1, 1979. At ihul 
time, Ihe amount of lead the re- 
fineries can add to their total pro- 
duction output cannot exceed 0.5 
gram per gallon. 

Owners of cart? that run on 
leaded regular gas should not find 
this difficult to live with. The low- 
lead 10.5-gram-per-galIon ) gas will 
probably .suffice if timing is re- 
tarded 2 and the engine is me- 
chanically in shape. 

However, owners of cars with 
high-compression engines that re- 
quire leaded premium will face a 
problem. Unless modification kits 
are introduced for their engines, 
these owners will have to use high 
octane unleaded gas ( Amoco pre- 
mium, for example) or take what- 
ever mechanioal steps art^ feasible 



to lower compression. This may 
entail purging all carbon from the 
engine and installing a thicker 
head gasket, 

9* a, b and c, MMT ih all three. 
It iw also a center of controversy. 
When the Environmental Protec- 
tion Agency (EPA) forbade the 
use of lead add i liven in gas for 
1975 and succeeding model vehi- 
cles, oil refiners found that MMT 
would boost octane, obviating the 
need for reprocessing (see ques- 
tion 4}* Adding 1 to 1 Vi granvs of 
MMT to a gallon of gas allowed 
refineries to make unleaded fuel 
that wouldn't detonate severely. 




OH cans are marked Society ol Au (emo- 
tive Engineers plus viscosily number 
single-weight or multlgrada. 



However, General Mu to rtf claims 
that MMT plugs up catalytic con- 
verters and exhaust systems, and 
doubles the hydrocarbon output. 

According to David Finley of 
the EPA, '‘MMT seems to cause 
additional engine deposits that re- 
sult in higher hydrocarbon emis- 
sions, but this has nut been estab- 
lished with any degree of certain- 
ty " 

The present law (adopted Nov. 
30, 1977) allows ,0625 gram of 
MMT per gallon of gas, which 
increases octane by one to two 
numbers. As of Sept. 15, 1978, the 
law says MMT will no longer be 
added unless refiners can prove 
that this additive does not harm 
the environment. 

HI* b. The stiff fine can be 
meted out In a service *1 at inn 
whether car owners use “full 
serve" or "self serve" islands. 

The law applies as long as a car 
has :i filter inlet designed for an 
untended gas pump nozzle, or 
has a label stating that only un- 
leaded gas can be put in its tank. 

11* b. Viscosity, or weight, re- 
fers to an oil's resistant* to flow 
at different temperatures. It is an 
important consideration in se- 
lecting a motor oil fur an engine. 

You can determine the viscosity 
of a particular can of oil by look- 
ing on the can itself. The viscosity 

(Pl&aSe (um io Hags JBBi 
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Tempest In a bathtub 



Jacuzzi's Prims VI whirlpool balh features a control console fully plumbed into 
the tub: it needs no separate fittings. Positioned within easy reach of the bather, 
the console includes controls for water temperature and air/water mixture. The 
6x3-ff>ol lub is contoured ai both ends. About $1460 from Jacuzzi, 29B North 
Wigat Lane, Walnut Creek, Calif, 94 596. 





Web of intrigue 

Duck and frog imitators can complete their 
costumes with Aqua-Hands. Surfers, divers 
and swimmors can use them to reduce strok- 
ing effort. A custom- bul 1 1 pair is $30; standard 
sizes, $16, Ocean Motion Research. 1370 
Vine Ave.„ Martinez, Calif. 94553, 



Well spoken 

The steel spokes on lha Auto Hoe HHor 
are gjaranieed not to bend or break for 
25 years. It’s claimed Aulo Hoe can lilt 
the hardest soils up to 6 Inches, The 
3-hp model is 5219 with shipping, Aulo 
Hoe, Box W121NR, OePere, Wis, 54115. 
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Talk with the fish 

Sea Voice uses a diaphragm and rubber 
bladder to enable divers lo converse un- 
der water for up to 15 seconds al 25 me- 
ters, the maker claims. It’s $36 from Sea 
Sanies, Inc., 1224 Algonquin fld.> Box 
94456, Schaumburg. III. 60195. 



Positive reinforcement 

This three-surface corner brace of zinc- 
plated steel can be used to reinforce 
cabinets, drawers, boxes or anywhere 
three wood surfaces join at right angles. 
Cost is Si .06 for two, Stanley, Box 1800, 
New Britain, Conn. 06050. 
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We discussed the AMG and Chrysler systems in April, Here we 




by Mort Schultz 

T his is the second of two Articles 
on the plectra rile j jrni tion system 
in late- model. American-made cars 
and trucks. The first article ap- 
peared iii the April issue and cov- 
ered Chrysler N s system and Amer- 
ican Motors' Breaker! ess Inductive 
Discharge (RID) system. This Sn t - 
to rdf ip M f'.i'hfivu' cowers (.ill's High 
Energy Ignition 'HEIi system. 
Ford's Solid State ';S/S; ignition 
system and I n tern at ini nil's elect run- 
ic ignition system, 

GM s HEI system; How rt works 

i'he HEI breakerless, ignition sys- 
tem is unique, especially on Vl) and 
V8 engines. All components, inehid- 
ng thr ignition coil, are Inside the 
distributor. In four- and six-cylin- 
der, in-line engines, the ignition coil 
is external. 

The HE] distributor, therefore, 
has to he larger than a conventional 
distributor. The sparkplug cables are 
also larger, having an S-nini 
diameter rather thug the 
convention all 7 -mm diame- 
ter. Another physical dif- 
ference between this 
system and others 




electronic ignition system 

conclude with GM, Ford and International 



the presence of terminal studs on 
the distributor cap to which spark* 
plug cables are connected. 

The ignition coil in V6 ant! VS 
engines, which is in the distributor 
cap, is smaller than a conventional 
ignition coil However* It has more 
primary and secondary windings 
anti is built like a true transformer 
with the windings surrounded by a 
laminated iron core. (A convention- 
al ignition coil has the iron core 
surrounded by the windings, ) 

The ignition coil is replaced by- 
removing it from the distributor 
cap. Keep in mind that there are a 
number of different ignition coils 
made for the HEl r They all work 
the same way, but you must use the 
correct one in your car. Order a 
replacement by the number em- 
bossed on the coil. 

The other parts of the HE! 
system include a rotor that's just 
like the rotor in a conventional CM 
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The HE I external coil is tested! with an 
ohmnwler a I the terminals marked. 



distributor; a magnetic pickup as- 
sembly that contains a permanent 
magnet, a pole piece with internal 
teeth and n pickup coil; and an elec- 
tronic module. 

You will also find a capacitor in 
the distributor. It is used for radio- 
noise suppression and has no bear- 
ing on ignition. 

The movable magnetic pickup as- 
sembly is on the distributor sbaft- 
When the teeth of the timer core 
that rotate inside the pole piece line 
up with the teeth of the i>ole piece, 
an induced voltage in the pickup coil 
signals the electronic module to 
open the ignition coil primary cir- 
cuit. This interruption of primary 
current causes a high voltage to be 
induced in the ignition coil second- 
ary' winding. High voltage is di- 
rected through the rotor and spark- 
plug cables to the sparkplugs, 

GM's H El system: 

Finding a problem 

GM has it set troubleshooting pro- 
cedure that is logical, simple and 
requires only a volt-ohm meter. 
First, analyze the problems Either 
the engine won't start or it will run 
rough. Then be sure the connector on 
the side of the distributor is set 1 Lire 
and that all sparkplug cables are 
tightly connected. If this doesn't 
solve the problem, probe deeper: 

(A) Engine won't start 

1. Connect a voltmeter between 
the BAT terminal lead on the distri- 
butor and ground. Turn on the igni- 
tion switch. 

If the voltage reading is Kero* 




distributer 1« detailed The armature 

and stator perform the same switching 
function as Ih# breaker points do In a 
conventional Ignition system. 




Ford S/S ignition schematic shows wiring pinpoint wiring connections for your car 
for 1976-77 models but can be used to using the color code. 



there is an open circuit between the 
bat terminal and the battery. 

2, If the voltmeter records bat- 
tery Voltage, remove a sparkplug 
cable and hold it % inch from 
ground using a pair of insulated 
pliers. Crank the engine. 

If a spark occurs, the cause of the 
trouble is not inside the distributor. 
Look for bad sparkplugs or a fuel 
system breakdown. If there is no 
spark, distributor components 
should be tested (C, below). 

(B) Engine runs: rough 

1, Make sure fuel is reaching the 
carburetor. 

2, Check vacuum hoses for leaks, 

3, Start the engine. Look and 




listen to nee if arcing in occurring. 
You can usually or hear sparks 
jumping to ground through a defec- 
tive rabln. Replace the cable. 

4. Cheek ignition timing and cen- 
trifugal advance with a stroboscop- 
ic timing light. 

15. Remove sparkplugs and check 
for correct gap and other conditions 
that cause misfiring. such an fouled, 
glazed or damaged firing ends. 

If the cause of the problem isn't 
found, test distributor components 
i C, below ) * 




Air gap adjustment between sensor and 
trigger wheal of the International system. 



Internal ion a I electronic ignition system is 
in lop schematic. Hookup for check of 
secondary circuit components is below 
and I hat tor sensor checkout is el bottom. 




(Cl Testing distributor purls 

1. Remove the distributor cap. 
which is held lay four fasteners. 
Depress each fastener and twist 
one-half turn, 

2. Examine cap terminals, igni- 
tion coil button and rotor pickup for 
burned areas, which indicate arcing. 
Replace u damaged component. 

3. If the ignition coil is inside the 
distributor cap, connect an ohnune- 
ter between terminals 1 and 2 in the 
distributor cap. The meter should 
read zero or nearly zero. If it 
doesn't, replace the ignition coil. 

Now, connect one ohmmeter lead 
to the ignition coil button in the 
distributor cap. Connect the other 
lead first to the No. 2 terminal and 
then to the No. 3 terminal. Take 
both readings w Ith the ohmmeter 
scale set on its high scale, if hut it 
readings are infinite, replace the 
ignition coil. 

To replace the ignition coil, re- 



move the three screws holding the 
coil to the distributor cap. Remove 
the ground wires from the coil, push 
the coil leads from the underside iff 
the connectors and remove the coil. 

*t. If the ignition coil is an exter- 
nal unit, connect an ohmmeter be- 
tween the No, 1 terminal and 
ground. With the ohmmeter on its 
high scale, the reading should lie 
infinite, Jf it isn't, replace the cn.il. 

Connect the ohmmeter leads be- 
tween the coil's No, 1 and No, 2 
terminals. With the ohmmeter on 
its low scale, the reading should be 
zero or nearly zorn. If not, replace 
the ignition coil. 

Connect the ohmmeter leads be- 
tween the No. 2 and No. 3 terminals. 
With the ohm meter on its high 
scale, the reading should not be infi- 
nite. If it is, replace the ignition 
coil, 

5, Connect a vacuum source to 

{Ph'-ise film to p-ij i .' J 78) 



QUICK CHECK CHART — FORD S/S IGNITION SYSTEM 



Teal Condition 


Tstl Volta ga 
Between 


Reading in Volts 
Should Be 


Action to Take 


Key On 


Red wire socket 
and ground 


Baltery voltage 
±0.1 


Check red wire 
and connectors 
through ignition 
swl tch 




Green wire socket 
and ground 


Batiery voltage 
±0.1 


Check green wire 
to ignition coll 
and test coil 


Cranking 


White wire socket 
and ground 


etc 12 


Check white wire 
and connectors 
through ignition 
switch 




Purple wire socket 
art d orange wire 
socket 


Arty direct currenl 
Huctuaticn 
(0.5 minimum) 


Test distributor 
compnnenls 


Tea) Condition 


Test Resistance 
Between 


Reacting in Ohms 
Should Be 


Action to Take 


Key OH 


Purple wire socket 
and orange wire 
socket 


400 to BOO 


Tesl magnetic 
pickup 




Stack wire socket 
and ground 


0 


Test magnetic 
pickup 




Purple wire socket 
and ground 


70.000 or more 


Test magnetic 
pickup 




Orange wire socket 
and ground 


70,000 or more 


Test magnetic 
pickup 




Redwire socket and 
ignition coil tower 


7000 lo 13,000 


Tost coll 




Croon wire socket 
and rod wire sockoi 


3.0 to 4.0 


Check harness, 
Ignition coil 




Red wire socket and 
ignition coil BAT 
terminal 


1.0 to 2.0 


Check resistance 
wire 




iginilion coil 
primary terminals 


1.0 to 2 JO 


Test coil 




Orange wire socket 
and orange wire 
socket 


0 


Check wire and 
terminals 




Purple wire socket 
and purple wire 
socket 


0 


Check wire and 
terminals 
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They 
laughed 
when I 
sat down 
at the 
computer. 

. . . but I'm really enjoying 
programming my machine 

by Stephen Walton 




Aultior loads one ol his programs, stored on a cassette, into his home microcomputer. 



W hen I first told people 1 was 
going to buy a microcomputer, 
they asked me what 1 was planning 
to do with it. About all I could say 
was. “Learn bow to use it" 

I've had my computer for six 
months now. The problem in trying 
to explain what I T m doing with it is 
that there are too many answers: 
I'm stretching my mind. I’m enter- 
taining myself. And, most impor- 
tant, I'm learning programming — 
the art of bending the machine to 
your will. It's a new kind of how-to 
skill, and I’m having a lot of fun, 

After 20 years 

Mu re -or -less intelligent machines 
have always fascinated me, When I 
was 12 I had a Brain Lac "computer," 
a hardboard pane! and six hard- 
board wheels full of holes, 10 light 
bulbs, a C battery, and u lot of 
contacts and wires that you had to 
rearrange every time you wanted 
the machine to do something new. 

Time paused. About 20 years' 
worth. As of last summer, I'd been 
following the development of hobby 
computers and envying people I 
knew who owned them. Not that 
they ever had much to say about 
what their machines actually did . 
Rut a new generation of home 
computers, the plug-ins, was coming 
along; these were complete small 
systems that came factory-assem- 
bled, didn't require home-brew in- 
terfacing, and, must important, 
offered a high-level computer lan- 
guage permanently stored in the 
machine and ready to use as soon as 
you turned the system on, (A high- 
level computer language is a way of 



talking to a machine a human being 
has a chance of understanding.) 

Busted At blackjack 

The Radio Shack TRS-dO was the 
one ! could afford that had the abil- 
ities i including expandability at the 
right prices) I wanted. I got one, 
hooked it up, loaded the blackjack 
game program-tape that comes 
with it and lost a few hundred imag- 
inary dollars, enraptured. 

Then 1 really got into it, staying 
up all hours with the machine, run- 
ning through the preliminary man- 
ual, then doing my own stuff. 

Programming a computer is a 
terrific kick — at least when the pro- 
grams are the ones yott choose to 
write, and the machine is right 




Through the first turn and into A bend— 
blips show where my simulated race car is 
and has been, 1 pul In accelerations and 
program figures out and shows what hap- 
pens to the car. 



there for you to try them out on. 
f For the big-machine professionals 
it may be a different story.) 

What ildoes 

You're about to aay, yes, bat what 
does your computer do? Okay. It 
dues not start the percolator, turn 
down the furnace, or put out the 
cat ; if I wanted those things done, 
I’d use $10 timers instead of tying 
up a $£00 computer. It does a few 
practical things, though: 

■ Balances my checkbook and it 
keeps track of spending in 32 dif- 
ferent budget categories. ( It's not 
the unit's fault, hut the results I get 
are usually not inspiring.) 

■ Gives me an "intelligent" budget 
worksheet that lets me put in 
expenses with odd frequencies — 
every two week? or twice a year, for 
example — and gives me a summary 
with every item shown in weekly, 
monthly and annual terms, and 
totals likewise, i Since my expenses 
tend to exceed my income, this isn't 
one of my favorite programs.) 

■ Leads me quickly through calcula- 
tion of my net worth. 

■ Lets me scale any set of measure- 
ments up or down as 1 please, with, 
results given in common fractions 
rounded to the nearest 1/E4 inch, if 
1 choose. This program could be a 
boon to a model railroader or other 
scale modeler, could even be used in 
custom-sizing a piece of furniture. 

■ Helps plan business and pleasure 
trips. 

High-order foolishness 

Mostly, my computer plays games 
with me. Foolish? Perhaps yes — but 
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HOW A COMPUTER PROGRAM WORKS 
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The program 



The run 



to shew Iww b program work*, we'll go 
Hrve by fine through * simple qua written 
for tfftfflonltrftikpn purposo®. The- program 
l« on the 1«f i, tbs results of running It are 
on Iha right. Line numbers in the program 
are multiple! or ID to leave room — In cate 
you should discover that you. need to pul 
new lines between existing ones. Each tine 
i> a program tta lament — -it ttlla the 
computer to do something. You can put 
mote than one statement on a line, but the 
line* then become harder to read. Hera we 
go; 10 — doesn't tell the computer to do 
anything. REM, short for "remark," stale- 
monte are ignored when the program ia 
run. BkU they're very helpful for Identifying 
program* and explaining Ihelr working! to 
other program mars and lor labeling parte 
pi a program, reminding you Of wfwl'i 

going nn in lh# IlnSl that follow 

20— lulls the computer lo print whatever 

fellows In quotation marks, 

30 — When nothing In quale* follows th* 
PRINT statement, a blank line Is produced. 
40 — Mere the PRINT ala torment and the text 
In quotes tell the user what hind of infor- 
mation he’* about to be ashed for, 



50- — Isllt the computer to gel tome Infor- 
mation from (he ueer; In ihl* case It's a 
number lhal will be referred to as "A." A 
question mark always result* Irom an INPUT 
■taloment; the number 3 was typed in by 
the user during the program run. 

AD — does the isms thing 40 end 90 did but 
more neatly and economically. The teml- 
□ Dlcn keeps the question mark and the 
user input on ihe same line the text 
"WHAT3 THE VALUE OF B” was printed 
on. Here l he user entered S a* the value 
or a 

— prints what's in quote*, "A+B — ", 
slays on the tame line because of (he 
semicolon, then print* the value ol A+B. 
When the computer la told to print any- 
thing I hat isn't In quotes , it evaluates It {If 
possible} and print* Ihe resulting number. 
90 — first makes the computer find out 
whether the atelemeni "A pi us B la greater 
than TO" I* true. In this case if* nol, end 
the computer proceed* to Ihe next line 
number. 

90— make* the computer print an appropri- 
ate teat. 

IDO — tells the computer to skip lo line 



120 and do neat what il find* there. 

1 1D— Well come beck lo this nna. 

ISO— combine* two netemenl* on one line 
by separating them with a colon. The state- 
ments i re n't equal Iona, they're a way you 
assign numerical value* tc letter variable*. 
130 — prints the words "DO IT AGAIN" and 
gets a number well pail R from ihe user. 
Because ol the assign menl* in line 120. the 
computer will take "VE3" for one and* 
"NO" lor zero. 

140 — lei l* the computer lo go lo line 3D 
and work Irom there, it R la one. 

994 — fella the cbmputar lhat II hsa finished 
Ihe program, 

In the run shown. I ha user's response to 
131) was "yea," so the computer went beck 
lo line 10. end the user put in vaiuaa of A 
and 8 lhat lotafed more than ID, so the 
computer wenl 10 tin* 1 1D and printed the 
appropriate text. At lira bottom ol the 
screen, If* walling Tor the user to type in a 
value tor R, If ihe user types in * ;iro or 
the word "NO ” the computer wilt drop lo 
999, learn that the program ia finished, and 
announce lhal it's reedy tor new instruc- 
tion.— S.W, 
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Stan of dimension-- sealing program give* 
me choice* to make; my input* follow the 
question mark*, note that the desired ra- 
tio cert be entered as a fraction. 
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My ratio has been converted lo 0.0033333 
displayed in tcieniEfic notation. Zero input 
at bottom make* ihe program a tic whether 
l want to atari again or gull. 



foolishness of a high order neverthe- 
less, 

A computer makes games possible 
that can’t be practically played 
without it. It's an untiring oppo- 
nent or an untiring referee — some- 
times both at once. Lt adroitly 
handles complications no one would 
put up with in im ordinary hoard 
pame, Lts flair for drawing pictures 
on h TV' screen, and undrawing 
them, opens still more possibilities, 

i'he games I've played are fun to 
play- — real mind- stretching fun — and 
they’ve been challenging to pro- 
gram. They offer immediate grati- 
fication the practical programs can't 
touch. They give you new worlds to 
deal with- — you're in charge, hut you 
still can't overrule cause and effect. 
They let you "try on" situations you 
might never experience first hand 
(or want to experience), 

My sources for ready-made games 
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This prog rain if designed to help work out a family or business 
budget. It starts by asking the amount of an expense end how 
often It occurs, then asks whether there's stilt another expense 
to consider. It (here isn't . . , 
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. , , the program shows you a summary tike the one above, with 
each expense and ihe total given three ways. Then you get to 
make changes or additions, or take a subtotal of any group of 
expenses. This isn't a program you run lor entertainment. 



to adapt have been books like What 
Du Yau Du After Fom Hit Return ? 
and lfll BASIC Computer Games 
ami magazines like Cr entire Com- 
puting Cull available at computer 
Htnrefld . Hut the greatest pleasure 
has come from writing game pro- 
grams rather than just playing with 
them. When I wna programming an 
interstellar-empire game l be Darth 
Vader'rt bosah, 1 wound up making 
a model of the economy and politics 
of a group of 100 nr more star 
systems, 1 had to decide what 
actions by the ruler would stimulate 
or depress the economy, and which 
actions might annoy his subjects to 
the point of active rebellion. This in. 
a program that I'm still refining, 
after eight versions. It points up 
what someone once said about a com- 
puter being like a spouse — it helps 
you solve problems you never had be- 
fore you had one. 

My one-car au.to -race game < pic- 
ture on |iage 127 \ started simple 
and got complicated. It's pretty 
good as a simulation inasmuch as 
you really do have to follow the 
fastest line through each curve to 
get the best possible time for u lap. 
It turned out that it waa helpful to 
see where you'd already been, not 
just where you were. Hot showing 
past positions on the monitor screen 
and removing them — oldest first- — 
when their usefulness had expired 
proved a problem. I had a way of 
doing it that was eating up the 
computer’ a memory space and in- 
terrupting the game. I've solved 
that one, but only recently. 

My ’'Space Duel” game lets two 
players take turns at the keyboard, 
each issuing .secret commands to his 
one-man battleship. Then the com- 



puter figures the results of their 
movements and their offensive and 
defensive actions ns though hath 
set# of command a had been given at 
the mme time , Doing this without a 
computer would be tedious, 

J've programmed half a dozen 
original games that I’m proud of. 
Since this kind of impracticably 
has been fascinating to me. I sus- 
pect it might interest others, and I'm 
exploring ways to sell my games. 

A word about math; program- 
ming isn't really mathematics, as 
the computer advocates will be 
quick to tell you. But you'll find 
yourself getting into math, slipping 
into it, as you try to carry out ideas 
of your own on the computer. You'll 
find yourself sharpening your 
mathematical skills — almost pain- 
lessly, because Ihe computer's quick 
response to your instructions provide 
powerful motivation. 

Learning a language like BA- 
SIC — for now the lingua franca of 
microcomputer* — is duck soup when 
the computer is right in front of 
you to experiment on. and you've got 
u half-decent manual to work from. 

Automatic reinforcement 

The Learning process is quick 
because the computer reinforces it; 
if you do something right, you're 
rewarded — it runs; if you do some- 
thing wrong, you're punished— it 
doesn't run, or doesn't run as you 
wanted it to, or you get an error 
message. 

What I've been working with is 
very simple, compared to what's 
available now in systems from other 
manufacturers and in expansion 
goodies from Radio Shack for the 
TRS-80 When I can afford it r I'll 



beef up what I’ve got so that l can 
work with longer and more compli- 
cated programs, get them in and out 
of the machine faster, and hold 
large files of information for vir- 
tually instant access. I expect even- 
tually to have a full-hedged word- 
processing system for writing — I'll 
write, revise and correct on the 
monitor, and commit nothing to 
paper until 1 have a finished draft. 
That’s the practical application Bra 
looking forward to. 

The microcomputer is very dif- 
ferent from the big machines that 
send us our gaa-and-electric bills. 
It's a personal tool and toy, and a 
kind of imagination amplifier. The 
things you and I will be doing in 5 
to 10 years with our own computers 
are probably beyond our present 
imaginings. It will he interesting. PM 




Printing and graphics combine to produce 
a "data panel' 1 for each player of the au- 
thor's “Space Duel" genie. Confirmations 
of the player's commands appear in right- 
hand rectangle alter he enters numbers. 
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Basics of the lost 
art of blacksmithing 




Tips and techniques from a professional blacksmith: 
We've also included 3 projects for you to try. 



by Penelope Angefl 

ASSISTANT HOME AND SHOP EOfTOR 



I n recent years more and more 
people have been learning basic 
blacksmith techniques, for practical 
reasons as well as to experience the 
pure pleasure of working at the 
blazing forge* A woodworker who 
wants a special gouge forges hi# 
own and also mends broken tools. A 
person who restores furniture 
spends his time fashioning period 
hardware instead of hunting for it, 
Steve Kay tie, a professional 
blacksmith and teacher, learned the 
craft from his grandfather* Here, 
blacksmith Kay Tie, who appropri- 
ately lives In Bmithtnwn, N\Y,. of- 
fers some tips to aspiring black- 
smiths, 

Uaing your “ingenuity Is essen- 
tial to the success and enjoyment of 
blacksmithing/ 1 luctirdliig to KmyiH?, 
This extend# to deviling work 
methods and creating tools and 
designs. To nuike your time at the 
forge Mnfe r is well us satisfying, 
Kuyne gives these safety pointers: 

■ Atwaytt wear safety {/lasses or 
prat ert ire {/o{/{/lee. 

® Since hot oxide flakes oiT lht i 
metal as it'a hammered, you may 
want to wear rtuhe-fittinff tenth rr 

UlUi'Vti. 

* Wear heavy pant* t without 
culls i that fit over your shoes. 



Decorative twist, arrowhead design and 
curled tip accent the plant hanger. 



These hooks have their own spikes lo 
eliminate need for fastening hardware. 



Introduce something 
new In yauir b«rb*Cu*i, 

by making shlsh kebab 
on your own skewers. 
Hanger keeps them in 
an attractive manner. 
Min I Skewers are novel 
hors cToeuvre servers. 



|JM pholQi! n* | tH'rl Golden 




You can prop the forge on llreprooi bricks be- 
tween two benches. Or make a simple stand tor it 
with 2*45 supporting the tire proof bricks. 



CAST I HON OH ATE 
(CE LL.AR URAlNJ 

iron i a" rear cast 

STEF L SHAKE DflUM, 

EN LARGE HO LI Tg 
ASSIST A I FI INTAKE 

1/8“ HARD BOARD TO 
COVER A rfi INTAKE; 
ATTACH RV 0N£ SHEET 
MET AL SCREW TO 




AIR INTAKE 
TOSClUliHfiEL 
CAGE 8 LOWER 




<i" 01 A. f LANtJE. 

00 LT OH WELD 
TO BRAKE DRUM 

Dr A. k B“ NIPPLE 

ARROWS INDICATE 
AI R SUPPLT 
TO fORGE 



- 4 "oia.t ee 



4" DIA. k fi" NIPPLE 



A" DIA CAP, 
UNSCREW TO 
Hi MOVE ASHES 
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Don't wear synthetic materials that 
burn or melt readily. 

Tools and equipment 

A forge, anvil, tonus, hammer, 
chisel and cooling tub will get you 

started blacksmith ing. If you do any 

woodworking, yon may have a heavy- 
duty drill press that's also helpful. 
A machinist's bench vise will come in 
handy, too. 

Used blacksmith equipment is 
available at secondhand shops, junk- 
yards and (tea markets for the 
hunting* As you develop your skills, 
however, part of the satisfaction of 
smithing will be in making tools. 

Purge* Those range in price from 
$50 for a small used forge to over 
$1000 for a large stationary one. 
You can build a simple, inexpensive 
and good forge for outside use as 
shown on the facing pnge. Any 
forge used indoors should be vented 
to the outside and positioned away 
from combustible material. 

Anvil* Since you shape hot steel 
by hammering it on the anvil, yours 



must have sufficient muss to with- 
stand the hammering, Anvils weigh 
from 35 to hundreds of founds, One 
in the 125-lb. area should be ade- 
quate. Used anvils are scarce but 
avalluble. You can slat* use a section 
of large-gauge railroad rail. 

Whether or not an anvil rings is 
significant only as music to the 
black smith’s ears. However, it ia 
important that the anvil rebounds 
the hammer when struck. Secure 
the anvil to a solid stand with bolts 
or spikes so the anvil face is level 
with your knuckles when your 
hands are at your sides, Situate the 
anvil so you can turn to the forge 
with minimum movement. 

Hammers. Moat cross-peen and 
straight- pee n blacksmith hammers 
range from 1 to 4 lbs. Many are on 
shelves in secondhand shops. Or you 
can. buy them in hardware stores. If 
needed, shave the handles to (it 
your hand well when firmly held. 

Tonga. Each pair blacksmith 
tongs Is made to hold only one siac 
of steel. For example, %-ln* tongs 




Kayne culs alee! "with cross peen ham- 
mer and chisel, striking it on both sides. 



COAT HACK HOOKS 




1, Heat 2 in. el rod cherry-red. 

More heal lights at color, risks burning. 




3. Curl the button by ex lending it over 
anvil edge, hammering as you move ft. 




5. Heat Ihe end opposite Ihe curl, draw 
to point (see texl). Hammer a 90° bend. 




2, Hammer steel to button shape (sea 
lexl}. Railroad rail serves as an anvil. 






4. Heal steel, place 114 in. beyond anvil 
horn, hammer to bend. Shape on horn. 




6. Heat twist area to cherry-red. Hold 
with vise and tohgS; puli as you twist. 



hold 14 k 1 1 -in, m \, ateel and '4-in. 
Hut steel. Si ■ the mini her of tongs 
needed depends mi the number r*f 
different .steel sizes and shapes you 
wi >rk . I' set J ( 1 1 n yet a re avail a b le. 

Other tools, Ynu can use a bee l 
keg ur .10- gal, drum filled with 
water as a tub fur cooling hoi steel, 
special chisels with hammer-tike 
handles to cut steel and a sturdy 
machinist's vise. 

Coal 

Special coal called blacksmith’s 
coal is used in the forge. It’s avail- 
able In 100-lb, feed sacks at about 
$7 a sack. A coal supplier In your 
area can probably direct you to a 
dealer in blacksmith coal* Or check 
a local racetrack for the cual source 
the farriers use In shoeing horses. 

Steel 

A welding shop nr business that 
makes iron railing will often sell 
several feel of steel. It la available in 
larger quantities at a steel supply 
house. Hot-rolled mild steel is the 
best type for these projects. It 
is sole! in 20-ft, lengths with round, 
flat and square aha pea. 

Starting the fire 

Here's a simple but sure proce- 
dure for starting a forge fire : 

Crumple six sheets of newspaper, 
put them in the firebox over the air 
intake and light them. Place coal 
sparingly on the papers so the fire 
won’t smother, then turn on the air, 

tP.'ease lum iO page 1-46} 
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Fans: Still a good way 
to stay cool 

Sfnce electric rates began to soar, the 'old-fashioned' 
fan has become the low-cost way to beat tieat 

by Gurney Williams 





FAN 



COOL AIR 

HOUSE 



PREVAILING 
BREEZE 



OPEN WIN 
GROUND FLOOR. NORTH SIDE 




Air mowing at 2,3 mph led* !0* cooler lo 
an active, lightly clollhed person- 




Clrculation mtralegy: Set fan parallel to 
wall. Air flows In circle around room. 



When II' s cooler outdoors than indoors, a window tan located upstairs can puli in 
coo) outside air and exhaust warm air to venlllale the house as shown above. 



P ortable electric fans have come 
a long way from the old open- 
prop models that roared like stunt 
planes and, after u few crashes to 
the floor, moved aw much air us a 
youngster blowing out birthday can- 
dies- Today's fans are much safer. 
They also whirr without blanking 
nut conversation and tool at a frac- 
tion of a ircnmli tinning coats. 

Fans are a hot item this year. 
Manufacturers report that they 
can't make enough units to meet the 
demand. When electricity rates be- 
gan to soar a few years ago, porta- 
ble- fan sales took off, tom as home- 
owners began to substitute fans for 
uirv conditioning. 

Bask fan structure hasn't 
changed, An electric motor turns a 
prop, jetting air at up to 1500 cu. ft, 
per minute — about si* mph, 

New fan features 

Attention to safety has helped 
change fan design. Within the past 
five years, Underwriters Labora- 
tory, the nonprofit organization 
that tests and approves electrical 
appliances, has tightened standards. 
For example, UL has developed ti 



probe modeled after children's fin- 
gers to test how easy it is to get at 
revolving blades, 

Another type of probe Is jammed 
into all operating fan to test wheth- 
er a disintegrating blade will shoot 
out shrapnel-like fragments, UL 
has nisi i tightened stability require- 
ments. UL-listed fans today are less 
likely to injure small children or be 
bent out of shape in a fall, 

Modern fans also offer a few 
more control features. The antique 
version generally ran at one speed 
and that was full blast. New fans 
are built to run at two or three 
speeds and to reverse the airflow, 
Oscillating fans swivel through IX) 
turns. Some window fans are 
equipped with thermostats to cut 
them off in the middle of the night 
when the house is well cooled, 

Types of fans available 

Each of several broad catego- 
ries of fans is designed for a par- 
ticular use, so tie fine you r needs be- 
fore trying to choose a fan. 

Oscillating funs turn buck and 
forth, slowly changing the direction 
of air (hi w. Placet! in a corner near 



Jl 
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Oscillating fan by Superior Eleclric, $27. 
hes a large base to withstand tilling. 




Sides on Superior's window fan, ISO, hjo 
tend la 37 in, to fit many window widths* 



an airconditioner they can direct 
cool stir toward every part of the 
room, Superior Electric Products 
Corp.„ Cape Girardeau, Mo, 63701, 
makes four oscillating fan models 
with an overheat cutoff mechanism 
to protect the motor. Lasko Metal 
Products, 820 Lincoln Ave,, West 
Chester. Pa. 1D&80. makes an oscil- 
lating fan on a stand. Retail prices 
for oscillators range from about $2fr 
to over $100. Rut with careful shop- 
ping you should be able to find 
oscillators and other types of fans 
at discount prices. 

Ptftor or box fans are set into 
rectangular housings, many with 
suitcase-type handles tike the one 
above by McGraw-Ediaon. ISOl 
North Stadium Blvd*. Columbia, Mo. 
652101, These can be used to move 
air from a room vvith an aireondb 
t ioner into an adjoining room. And 
when set in a window at night, one 
will pull cool air through the house. 
Lakewood Engineering and Manu- 
facturing Co., 212 North Carpenter 
St, Chicago, III. 60607, makes a fan 
with a thermostatic control that 
turns the fan off when tempera- 
tures fall below a preset level; a 
pilot light shines to show that the 
fan will go back on when the tem- 
perature rises. 




Thermostat on Lakewood’* box fan. priced 
at 160, stops fan when tempera lure falls. 




McGraw-Edison s box Ian, $26, has two 
speeds and a lifetime- lubricated motor. 



Window funs are built into tele- 
scoping frames to match different 
window' sises. AH UL-lisled models 
are rain-safe: The lab subjects fans 
to an extensive spray test Prices on 
these fans range from $i>0 to i&S.j, 
which is generally higher than for 
floor fans. 

Hassock fans, shaped like small 
barrels, draw air in from all sides at 
the bottom and direct the flow up 
and out in a trumpet-bell pattern 
through vents in the skies. The 
theory is that the coldest air settles 
near the floor and, if it is lifted* all 
levels of the room will be cooler. 




This has Back fan by Laska, ticketed at 
$5Q. doubles as a seal, air circulator. 







Lasko's oscillating fan on a stand works 
well In a targe room. Price Is S1 1 S. 



Hassocks also double for seating. 
UL-listed models must be able to 
hear ‘100 pounds without cracking. 

Rating fan efficiency 

Unfortunately for consumers try- 
ing to choose a fan, there is no reli- 
able grading system for fan efficien- 
cy. Some manufacturers do supply a 
cubic-feet-per-minute tc.f.m.) rat- 
ing* showing the volume of air the 
fan will [rush per minute. Theoreti- 
cally. c.f.m. divided by watts gives an 
efficiency index— the higher the 
quotient, the more effic ient the fan is 
in using energy. Other manufactur- 
ers complain with good reason that 
c.f.m* ratings aren’t very useful 
since companies use different meth- 
ods of measuring air volume. 

The number of blades on a fun is 
no indication of its quality or per- 
formance. A three-blade d fan can 
move more air than a five -blade d 
one* depending on the pitch and size 
of the props. 

There is one test that you should 
apply to any fan before taking it 
home — turn it on in the store. Fans 
are not alike in breeze power, noise 
and vibration levels, despite the 
generally improved motors today, 
Listen to the fan at all speeds and 
[EVaso ! urn fo png? IB*) 
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CAULK 



HIGH DENSITY 
PORTLAND 

L cement 

SURFACE 



\Jf FIBER CLASS MESH 



Hp INFQHCF MFNT 



EXPANDED SHALE 
LIGHTWEIGHT 



CDriCRETF CORE 



BONDER BOARD" 
ICONCRETE GLASS FIBER 
REINFORCED BACKER 
HOAR-m. 1/2" THICK 



PRESANDCD DRY-SET 
OR LATEX PORTLAND 
CEMENT MORTAR 



CERAMIC TILL 



BATHTUB 



2x3 CLEAT 
I'TUfl HANGERS 



WOOD OR METAL STUD 
3-1/2" MINIMUM! WIDTH 



Backup board 
for ceramic tile assures 
a no-fail job 

The stability of the material behind 
the tiles determines a job's success. 



T he problem of tiles dropping off 
walla 1 a common in bathrooms 
where ceramic tile in installed over 1 
gypsum wall board or gypsum plas- 
ter. A new type of backup board cun 
end all those problems, and it's casy^ 
to apply* 

Wonder-Board, a pane! that's 
claimed by its maker to be unaf- 
fected by moisture, is made of light- 
weight concrete reinforced with fi- 
berglass. It won't shrink, swell, 
delaminate nr decay. 

I’M readers are the first to know 
about the product. It's mm available 
at most American -Glean dealers— 
those who haven't yet received it w ill 
be stocked by Sept, 1, A il-in.-wide 



i /Mease tom to 
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Installing backup material 




1 Score Wonder-BcSrd with a knife. Cut 
through Fiborgtass to cemenl core. 



2 



Alter the board b as been ■scored., 
snap it in Iwo parts along the line. 




A Measure Ihe wall to locate needed 
pipe holes on Ihe board. 



C% Using a pencil, mark the pipe holes 
to be bored in Ihe Wonder-Board, 



3 



Cut through Ihe bo Itom (iberglass 
layer horn Ihe other side. 




6 



Bore or cut holes a bit oversize to 
permit shifting panel if needed. 








~J Before listening board to well, 
check accuracy cl the hole locations. 



N:nl backup board la Ihe Studs. Posi- 
Mon noils within '? in. oi board edge. 




Q installation is complete. Bottom edge 
o! Ihe board is sel on the tub's lip. 




1 Q Next, cut fiberglass tape lo lengths 
needed lor alt joints and corners. 



11 



Embed tape in earners and on Ihe 
seams using a dry-set mortar. 



12 



Horizonlal and vertical jornls are 
mortared,, taped, dried overnight. 
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by Joseph R, Provey 

ASSISTANT HOME AND SHOP EDITOR 



Fallow good safely praclleeG with a radiali- 
arm saw: Use goggles to protect eyes Irom 
Hying particles; wear earmulf-lype protectors 
to reduce saw screech to a sate level ; 
keep sleeves buiionod, and hold work securely 
as the saw blade is pulled through. 



H igh npeed cutting eilgea + kicked- 
bJtck objects, sbuil circuit* Mini 
slippery lluora do nr>l cnuse shop 
accidents — ijo a do. Realizing thin 
fact in the biggest *tep you 'cun take 
Inward making y^ur rthnp ;i healthy 
place in which to work. 

Living with power tools 

According to the U.S. Consumer 
Product Safety CnmznikHjnn 
iCPSCi, 1 7,000 prr«i>n« each year 
a re treated J'in- injuries assoc dated 
with e’eetncally activated drilla, 
wiU]ih i rs t roisters,. lathe*, grinders 
jointers, p 'niters, shapers, welders 
and soldering guns. Power saws, 
however* are Ip y far the most likely 
power tool to he involved in :i se- 
vere shop accident approximately 
f!7 t 000 injuries are reported by hoa- 
pitids annually. Most are a result of 
either contact with the blade* elec- 
trocution and shock* or projeeti lea 
from the material being worked 
with, usually wood. Investigations 
prove that moat of these mishaps 
didn't Ji just happen/’ Only you can 
take the precautions necessary to 
prevent them. 

I, Study the rule box on this page 
and post safety reminders wherever 
you feel they may help. For in- 
stance, a sign saying, remove 
chuck key, posted at your drill 




Set bla cfe deplh as shown for safe culling. A push block is e musl for safety, and 

Guard is removed far phalo Clarity Only, superior results, when planing thin stock. 



RULES FOR AVOIDING POWER TOOL ACCIDENTS 



■ Be sura electric tools are double- 
insula led or grounded. A ground fault 
interrupter Is the best protection. 

■ "Idiot proof" your shop — if its ac- 
cessible to untrained persons and 
young children — by keeping blades 
and other sharp accessories out pi 
reach. Install central switch for turn- 
ing off power to shop circuit and lock 
if when you leave, 

■ Wear appropriate personal protec- 
tive equipment. Dress comfortably In 
snug fitting clothing or use a shop 
apron. Remove jewelry and secure 
tong hair. Do not wear gloves — they 
can be snagged by cutters, blades 
and drive belts. 

■ Plan your setup carefully: Jigs, 
clamps, fences and guides, used cor- 
rectly, make the job easier and safer. 
• Keep all guards, shields and imW- 



kickback devices in place and in 
operating condition. Replace fatigued 
springs which no longer snap guards 
back. I * 

■ He move chuck keys and wrenches 
before turning on power. To make this 
a habit, create e handy place to hang 

or store them, , 

■ Be awe re of your hands and body. 

Use a push stick or planing block on 
narrow or thin work. Never over- 
extend your reach. Stand aside while 
starting motors — and stand clear of the 
path of potential kickbacks, 

■ Keep power cords out of the way. 

Keep {and store) extension cords , , 

away from oil, heat and sharp objects. 

■ Walt until blades or bits are com- 
plete- I y slopped before making adjust- 
ments. Unplug tool to prevent inadver- 
tent start-ups. 
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Respirator and neoprene gloves pre- 
vent lung and skin absorption of toxic 
mists, vapors and compounds. 



l*rea,q — may keep you from being hit 
by a ricocheting key. 

Hand too! savvy 

Hand tools are involved in the 
majority of shop accidents, More 
than SO ,000 people received hospital 
emergency room treatment for ham- 
mer injuries last year alone. Screw- 
drivers, manual flaws, drills and 
chisels were not far behind. Aside 
from, hammer-and-thumb type slips 
caused by miscalculation ur loss of 
concentration, many were the result 
of misuse and poor technique. 

2. Choose the right tool for the 

job. Improvisation, however inge- 
nious, can lead to danger, Study 
your hand tools’ capabilities and 
learn their limitations as well. Read 
relevant literature and make prac- 
tice runs when performing an un- 
familiar operation. Seek personal- 
ized instruction when necessary. 
Three booklets on the Proper Uses 
and Common Abuses of; Striking 
and Struck Tools: Screwdrivers, 

Vises, Clamps, Snips , Tool Boxes; 
and Wrenches and Fliers, can be 
obtained for 50 cents each from the 
Hand Tools Institute, S3 1 Madison 
Ave., New York 10017. 

3. Well-maintained hand tools 
shorten job time and are safer to 
work with. A modest investment in 
a grinder- — or even juat in manual 
jigs for sharpening twist drills and 
chisels — will keep you from forcing 
a dull tool to accomplish a task. 

4. When things start going 
wrong, take a break. Don't let your- 
self be pressured into trying a 

{Piease Jum Ja p$g$ t80) 



When using sidewall of grinding wheel 
to sharper twist drills, protect your eyes 
and lace Irom Hying fragments. 



Carry purl able power tools with lingers 
off I he activating switch or trigger to 
prevent Inadvertent atari-ups. 



Clamping workpieces securely will make 
culling I hem ■ lot easier and safer. 






Dust mask will keep dust Irom sanding 
operations out ol your lungs. Wash 
and/or replace fillers as needed. 



PERSONAL 

SAFEGUARDS 



The most expensive loo I imaginable is 
worthless next to you — -and yet the 
most mistreated and abused "ma- 
chine" in many home shops is the 
human body. The products shown here 
(and throughout this article) represent 
a small investment when compared to 
the money you are apt to pay for 
health care and insurance. It's fool- 
hardy not to acquire a basic inventory 
that includes such items as goggles, 
face shield, a supply of lens cFeaner 
and (issue, muff or ptog-lype ear 
protectors, dus( mask and respirator 
with appropriate filter replacemen is, 
work gloves and other specialty items 
necessary for jobs you're likely to do. 



Choosing the right screwdriver prevents 
damage to workpiece, blitters. and un- 
necessary strain; also spares screw head. 



Common shop eye 
gear (clockwise from 
lop): lace shield. Im- 
pact goggles, safety 
glasses, welding cup 
goggles, chemical 
splash goggles. Right, 
plastic box keeps 
shop first-aid kit dry, 
dust-free, includes 
tweezers, scissors, 
rubbing alcohol, dis- 
infectant. bandages. 
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4jjiwhdesfgned d€<tk adds beauty Sfid 
value to a home. Here are some good 
ideas for upgrading yours 



by Harry Wicks homeAtoj woi>EiiiToq 



M l 1,4 1* hdmeitwuers know that Iht* decks nr pa- 
tins extemli ng from their homes give useful 
living spare at a fraction of the cost of ci room ad- 
dition. Wise homebuilders know this ion. of course. 
That's why so many of them alftx small decks to 
their new homes, Such decks arc generally 
modest-sized and lack the extra touches of built- 
in benches and the like that could make them 
outstanding. 

And many homeowners who built their own 
decks over the years now have the extra cash and 
time to upgrade what they already own. In short, 
there are lots of good-looking, functional decks in 
existence that could be made even better with a 
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Sprawling deck (far 
left) it bum of fir and 
pine. Grand-scale 
stops create an at- 
tractive focal point, 
can be added to exist- 
ing decks. Deck near 
left Is of a garden- 
grade redwood lum- 
ber wild !xfi decking 
applied on the Hat on 
diamond-shaped low- 
er level. Mitered slaps 
accent deck angles. 



Con 5 true lion heart- 
grade redwood trellis 
shades garden deck 
for simple, striking 
design and outdoor 
living comic rt. Trellis- 
es, deck sections, 
butcher- block pattern 
steps are taken from 
Design -a- Deck Plans 
Kit of the California 
Redwood Assn. To 
order, see page 141. 



Ground-level ramp of 2x65 connects 
back-yard deck !□ front entry, it also 
converts awkward side yard <□ private 
garden. Nole I he rounded corners. 



well-planned improvement or two. For that 
tensor], on these pages we hove Kerned in on a 
number of solid add-on ideas that, will make any 
deck a standout. 

f'ltrefully study your deck to decide just what 
features will, in fact, be an actual improvement, 
is there sloping ground adjacent to your existing 
deck ? If so, consider installing a small deck over 
that area. Bear in mind that even a small deck 
can add useful space (for entertaining, per- 
haps?) over an otherwise unusable piece of prop- 
erty, Also, take a good look at the furniture on 
your deck or patio; if it looks weary and in need 
of replacement, maybe now is the time to 



The look of an on-ground deck 
was considerably enhanced when 
handsome redwood benches and 
contemporary rail were added. 
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Ground level deck rs 
probably the easiest 
typo to build- be- 
cause H simply rests 
atop bricks placed 
on concrele pier 
footings. For longer 
life, (rest all wood 
near ground annual- 
ly with preservative, 



DETAIL 0, DECK ELEVATION 



1/4 x 3" LAG SCREW 
AND WASHER 

, 2 x B 

STRINGERS 



3 * 6 
SKIRT 



4x4 POST 1TO e'> 

& x fl POST fOVER G'i 

DRIFT PIN 



DIAGONAL 

BRACING 
AS REGD. 



DETAIL A. GROUND LtyE L DECK 



DECKING 



2 x & JOIST 



4x8- BRICK 



METAL WASHER 

B" CONCRETE Pl£H$ 
SPACE 6 TO 7' 



MORTAR 



I BELOW AREA 
■ FROST LINE 
j |36 MIN ' 



JOIST HANGER j_Jy-4 
8 " CONCRETE PIER^ 



DOUBLED 2 x & 
JOIST HEADER 



TO BELOW 
FROST LINE 
136" MIN,) 



alternate tvpe: 

TECO POST ANCHOft 



JOIST HANGERS (BOTH Side: si 



2 r B JOIST 3-1" 0 C 
10' MAX. SPAN 



DOUBLED 2 x 6 
JOIST HEADER 



2 * 6 JOIST 
24" Q.C. TOENAIL 
TO STRINGERS WITH 
NAILS 



2x6 DECK I NG . N A1 L TO JOIST & WtTH 
lOd NAILS £2 PER JOIST) 

SPACE AT 1/4" INTERVALS 
OVERHANG 3/4" AT ENDS 



2 it 6 blocking 
b' o.c. alternating 
each ROW 



2x4 DECKING. 

1/4" SPACING: 

FACE NAIL WITH 
ONE lOd NAIL 
INEAR EDGE) PER 
JOUST, ALTERNATING 
EDGES TO PREVEN T 
CDPPIIMG. 



4 x B x 8" BRICK 
SET IN MORTAR ATOP 
B" DIA. CONCRETE 
PIER ISPACED BTO r 
apart;. 



3/4" DECK 
OVERHANG 



2*B5KIRT, NAIL TO 
JOISTS WITH 164 N*l LS 



Clean Unas of theta 
contemporary slaps 
add visually to deck. 
Stairs' open design 
permits assy access 
for cleaning ba- 
nealh, Slops {like 
the dock} rest on 
concrete piers. 



2xfl£TRING6F?S. FASTEN 
TO POST WITH 1/4" x 3“ 

LAG SCREWS AND WASHERS 
Ifl PER POSTi 



4 x 4 POST, X 
DRILL BOTTOIA 
FOR DRIFT PIN 



B"-DI A. CONCRETE PIER 
SPACED fi TO 7" IN 
BOTH DIR ECTIONS 







l 




2x6 JOISTS ^ 2x6 DECKING j 



4 



consider installing carefully planned 
built-in benches and plan tors. Per- 
haps you should think about adding a 
ground -level walk or bigger and bet- 
ter-looking steps. 

Plan your patio carefully 

Good design starts with drawing 
your patio improvement project to 
scale, Using standard graph paper 
ruled with eight squares per inch, 
draw in the existing patio/deck 
shape, and the shape of the abutting 
house wall, if necessary. Indicate the 
locations for proposed steps, planters, 
benches and the like. 

You would be wise to make eleva- 
tion scale drawings if you plan to 
build one of the benches or steps 
shown. This way you can make 
certain that your addition is sized to 
suit your deck. It is also easier to 
compute a materials list from an ac- 
curate drawing, 

Choosing deck materials 

Make no mistake about it, if you 
want your deck and its attachments 
to be as long-lasting as possible — 




UeTML c. PLATFORM STEP 



3/4" 

OVERHANG 



2 x 6 1 

SPACED 1/4' 



J 2* ~ HEADER TD FIT 

ied nail 

4x3 :<&" BRICK 
6 TO T APART. LEVEL 
AND SE 1 TNTD GROUND 



Starr tread boards, like deck boards 
are spaced for positive water runoit 



JOIST 

2 x 4 x 12-1/2' 
24 "0.C 



DETAIL D. GROUND LEVEL WALK 



3/4 M 

OVERHANG 



Build on-grade walk 
hy nailing i*6s to 
4*43. For maxim urn 
life, creosote the 
4*4 sleepers. Space 
between sleepers i* 
tilled with gravel. 



3-1/2" GRAVEL 



SLEEPER 
(TREATED WITH 
CRFDSOTEI 



STAKE TQGRGUND 



1 






H 



i I 
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UPPER DECK 



■Hi 4 s 4 POST 
?*1Q 

STRINGERS 
' 6 " RISE 
S3 1 ' TREAD] 



LEG ASSEMBLY^ 
TWO LONG 2 k 4 '■ 
Slat SHORT ?* 4 * 
!4 ASSEMBLIES 
fttQ’D.I 



GROUND 



12" 

SET MSI 
CONCRETE 



DETAIL F r 

STEP AND STRINGER DETAIL 

2 - & PLATFORM f RAME 



PLATFORM 
SIZE TO SUIT 



TWO z * 6 s Oh 
ONE 2 * 12 TREAD v 



FASTEN 
STRINGER 
TO POST OH 
JOISTS WITH 
FOUR 1/4 x 3" 
LAG SCREWS 

J SEE DETAIL B 
^ FOH POST 
ANCHORING 



Bulcher -block-type slab can 
be used for bench and/or 
alep building as In drawing. 

eyes, and skin when applying the 
stuff. 

For superior resistance to nit and 
deterioration, investigate the possi- 
bility of using Wollmnnized lumber 
for your deck. Since the chemlcaEs 
used in this material give the lumber 
a greenish cast, you may opt to use 
the Wollmanized lumber only where 
the deck or its fitments are dose to 
the ground. On top — i.e., the deck- 
ing — you can apply a quality grade 
of redwood, fir, spruce or pine and 
let it weather to a beautiful silver 
gray. 

Note; When working with a 
treated lumber such as Wolinianited, 
remember that the sawdust created 
by cutting and sanding carries the 
chemicals too. Thus, wake certain 
you wear goggles and face mask to 
protect your egea and tunffe* 

About hardware 

You don’t need a great deal of 
hardware in order to build a deck or 
fP/g.;tse lum fo p an e T 50 J 



detail e, butcher block step 

: to A YU! USE 0 AS s f. AT INGA L.SO !■ 



— I8 M 



DECK LEVEL- 

T-1 



MOW TO ORDER A PLANS KIT 

To order Redwood Dei ipriri- Deck Plan 
KU. send ¥4 ID the California Redwood 

Assn., Dept, popmec, 1 Lombard si., 
Ssn Frandsco, Calif. ¥4111, 



T" FOR ■!' L 6 KGTH 
ir FOR S' LENGTH 
i&" FOR S' LENGTH 



2 k 4 i (12 RF.Q'O.I 
4. BORA' LENGTHS 

l&ri NAIL5. 12 M O.C 
STAGGER ALTERNATE ROWS 



DETAIL G. PLATFORM STEPS 




Good melhod lor building 
slab-type siep will work 
for one stop or twenty* 



and with today's lumber priced if a a 
sure bet that you do — select all of 
the mate rials, with care. The best 
choices for deck and patio construc- 
tion are weather- resistant wooda 
such as cedar, pine and redwood. No 
matter which type you select, it is 
well worth the investment to buy 
■ enough wood preservative to ade- 
quately coat all surfaces. Redwood 
and most of the western softwoods 
are usually treated with a dear 
preservative, while cedar posts and 
sleepers can be no [iked with creosote. 
No matter which you select, make 
h certain you wear a long-sleeved 
shirt, goggles and gloves to protect 



Brick phnloa; Cal! torn! a ftad*:,ic:^ Aasfi and 
Wwlarn Wnod Produces As&n 
FM TnChiUCfll flrf Euy^fiB Ttvortipson 



THREE 2 x fi i SPACE D 1 /<T 1*6 JOlST 





You can create sturdy multiple 
slops by lagscrewing horiinnial 
stringers to 4x4 posts embedded 
In concrete piers. The I read* 
are cut Iron the same dimension 
stock as the stringers. 
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Build PMt handsome 
home phone center 

For a no'mairrtenance finish* both 
table and chair are covered with 
plastic laminate. The table 
stores telephone books, too. 



By Harry Wicks home and shop editor 



Clean lines mafce Ihl* ttuniluro sei a welcome 
j dcMi on In most contemporary honwf, All para- 
phernalia for phono use — pads, pencils, personal 
directories. Yellow Pages— are conveniently corraied. 



T hough settle may iinlnire to admit 
i| Mil- telephone |iltt.Vn a very im- 
portant iLt|»' in mir • Ni j I > living. As a 
res uli l he phono "ftt-ii oceU|iie* a 
prinin ueiil spot in our Jnniu-s, i re- 
i|Ut iitly itL riot ■ su-iwsletiil fashion, l J or 
T h:Ll rfaMiii we asked designer tiury 
\ ierVier 1 - ► t up with ii Homo phone 

muter ilmt >, :Lik 3 ii- easily lI it jnJ 

by readers, 

The finished pro duel in the hump 
seme table and rhuir set ;ibovc» It's 
ill tide u( sturdy j-iu. A- It plywoud. 



n all sill exposed surfares covered w i l I i 
u high-prertsuru plaslir laminate ltd' 
liHik-s and dti raljility, The design is a 
simple 1 1 j 3 l b . iirUtidly , i lie units nre very 
similar in nmstruiljoJi.Thy major did- 
fereme is the shelf that's added to 
the table tu iieooinmodEite diruUuriert. 
pads, mid Yellow Pages, 

General directions 

Working with plywood require# 
Sprue special attention,. lo vut it, lur 
example. you should use n s moot In: lil- 



ting plywood blade and a slow feud rate 
Uj si void excessive splintering along 
the saw kerf Tile easiest wuy to haiii- 
dle a large sheet ui plywood when 
v Utt i liyi 1 1 dow il to smaller pi eei's is hy 
planing the sheet "U three 2\ Irt laid 
EuToSS u | iu 1 1 of sawhorses. You fun 
l hk'U set your portable saw blade to 
t'lEl lu a depth of about lri 1G in, — 
that is. just through the plywood and 

into (he J Jx Is, 

Assemble the p teres using tlalhead 
wood semes buried in eountersunk 



PM phclc CpOro& R m KOI, Dn^ign by Gary G or ter, lipSA 






